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AER㸸apical ectodermal ridge㸦እ⬇ⴥᛶ㡬ሐ㸧 
AUC㸸area under the blood concentration-time curve㸦⾑୰⃰ᗘ㸫᫬㛫᭤⥺ୗ㠃✚㸧 
Cmax㸸maximum concentration㸦᭱㧗⾑୰⃰ᗘ㸧 
EFDヨ㦂㸸embryo-fetal development study㸦⬇࣭⫾ඣⓎ⏕ヨ㦂㸧 
IFTS㸸international federation of teratology societies㸦ᅜ㝿ඛኳ␗ᖖᏛ఍㐃ྜ㸧 
JW㸸Japanese white㸦᪥ᮏⓑⰍ✀㸧 
NZW㸸New Zealand white㸦ࢽ࣮ࣗࢪ࣮ࣛࣥࢻⓑⰍ✀㸧 
RT-PCR㸸reverse transcription polymerase chain reaction㸦㏫㌿෗࣏࣓࣮ࣜࣛࢮ㐃㙐཯ᛂ㸧 
SPヨ㦂㸸sensitive period study㸦ឤཷᮇ᳨ウヨ㦂㸧 
Tmax㸸maximum drug concentration time㸦᭱㧗⾑୰⃰ᗘ฿㐩᫬㛫㸧 
WISH㸸whole mount in situ hybridization 
 
㑇ఏᏊྡ 




Fgf㸸fibroblast growth factor 
Gremlin㸸gremlin 
Hox㸸homeobox 






Sall㸸spalt-like transcription factor 
Tbx㸸T-box 
Twist㸸twist 
Wnt㸸wingless-related MMTV integration site 
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ᛶࢆ♧ࡍ 38 ໬ྜ≀࡜♧ࡉ࡞࠸ 165 ໬ྜ≀࡟ᑐࡋ࡚ᮇᚅࡉࢀࡿ㝧ᛶ཯ᛂ࡜㝜ᛶ཯ᛂࡀࣛࢵࢺ࡛ࡣ




















╀㙠㟼⸆࡜ࡋ࡚すࢻ࢖ࢶࡢ Grünenthal GmbH (ࢢࣜࣗࢿࣥࢱ࣮ࣝ♫)ࡀ 1957ᖺ࡟Ⓨ኎ࢆ㛤ጞࡋࠊዷ
፬ࡢࡘࢃࡾࡢ἞⒪࡟ࡶ౑⏝ࡉࢀࡓࠋࡑࡢᚋࠊ㔜⑕ࡢᅄ⫥ወᙧࢆ᭷ࡍࡿฟ⏕ඣࡢቑຍࡀすࢻ࢖ࢶࡢ
Ꮫ఍➼࡛ሗ࿌ࡉࢀࠊ1961 ᖺ࡟࢔ࢨࣛࢩ⫥⑕ࢆྵࡴᅄ⫥ࡢపᙧᡂ࠾ࡼࡧ↓ᙧᡂࡢቑຍ࡟ࡘ࠸࡚












































࡛ࡢⓎ⌧ࡀࠊࢮࣈࣛࣇ࢕ࢵࢩ࡛ࣗࡣ Fgf8ࡢ㫅ⱆ࡛ࡢⓎ⌧ࡀࠊࢽ࣡ࢺ࡛ࣜࡣ Fgf8࠾ࡼࡧ Fgf10ࡢ⫥
ⱆ࡛ࡢⓎ⌧ࡀࢧࣜࢻ࣐࢖ࢻ࡟ࡼࡗ࡚పୗࡍࡿࡇ࡜ࡀwhole mount in situ hybridization (WISH)ἲ࡛ㄪ
࡭ࡽࢀ࡚࠸ࡿ(Hansenࡽ 2002ᖺࠊItoࡽ 2010ᖺ)ࠋࢽ࣡ࢺ࡛ࣜࡣࢧࣜࢻ࣐࢖ࢻ࡬ࡢ᭚㟢࡟ࡼࡾ Fgf8
࠾ࡼࡧ Fgf10ࡣ⫥ⱆ࡛ቑῶࡍࡿࡇ࡜ࠊBmp4ࠊBmp5ࠊBmp7ࠊDkk1࠾ࡼࡧ Irs2ࡣቑຍࡋࠊTbx5࠾
ࡼࡧ Sall4 ࡣపୗࡍࡿࡇ࡜ࡀ Knobloch ࡽ࡟ࡼࡗ࡚ RT-PCR ἲ᳨࡛ฟࡉࢀ࡚࠸ࡿ(Knobloch ࡽ 2007




ⱆࡢணᐃ㡿ᇦ࡛Ⓨ⏕ࡋࡓάᛶ㓟⣲✀ࡀ NF-kBࢆᢚไࡋࠊࡑࢀࡀ BmpࡢⓎ⌧ቑຍࡸ Twistࡢపୗࢆ





ሗ࿌ࡋࡓ(Itoࡽ 2010ᖺ)ࠋcereblon⺮ⓑ㉁ࡣ E3ࣘࣅ࢟ࢳ࣮ࣥࣜ࢞ࢮࡢᵓᡂ⺮ⓑ㉁ࡢ 1ࡘ࡛࠶ࡾࠊ
ࢧࣜࢻ࣐࢖ࢻ࡜⤖ྜࡍࡿ࡜ E3ࣘࣅ࢟ࢳ࣮ࣥࣜ࢞ࢮࡢᶵ⬟ࡀ㜼ᐖࡉࢀࡿࠋࢮࣈࣛࣇ࢕ࢵࢩࣗ࡟࠾࠸
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ヨ㦂ࡣᒣཱྀ┴ගᕷࡢ◊✲ᡤ࡛ࠊ1998ᖺࡢ 1ヨ㦂࠾ࡼࡧ 2006-2010ᖺࡢ 19ヨ㦂ࡣࠊ኱㜰ᕷࡢ◊✲ᡤ
࡛ᐇ᪋ࡋࡓࠋ◊✲ᡤ࡛ࡣࠊ2000ᖺ௨㝆ࠊInternational Federation of Teratology Societies (IFTS)ጤဨ఍
ࡀసᡂࡋࡓ⏝ㄒ㞟 Version 1 (Horimotoࡽ 1998ᖺ)࡟ᇶ࡙࠸ࡓᑓ㛛⏝ㄒࢆ౑⏝ࡋ࡚࠸ࡓࡇ࡜࠿ࡽࠊ⫼





㐌㱋࡛࠶ࡗࡓࠋእほ࠾ࡼࡧ೺ᗣ≧ែ࡟␗ᖖࡀࡳࡽࢀ࡞࠸ື≀ࢆ౑⏝ࡋࡓࠋᮍ⤒⏘㞤ࢆ㞝࡜ 1 ᑐ 1
࡛༗๓୰࡟஺㓄ࡉࡏࡓࠋ஺ᑿ☜ㄆ᪥ࢆዷፎ 0 ᪥࡜ᐃ⩏ࡋࡓࠋ஺ᑿࢆ☜ㄆࡋࡓ 15-21 㐌㱋ࡢ㞤ື≀
ࡢዷፎ 6᪥࡟ᢞ୚ࢆ㛤ጞࡋࡓࠋ 
ື≀ࡣྞࡾୗࡆᆺࡢ㔠ᒓ〇⥙ᗏࢣ࣮ࢪࢆ⏝࠸࡚ື≀ᐊ࡛ಶู㣫⫱ࡋࡓࠋᐊ ࡣ 20-27Υࠊ┦ᑐ‵














ࡍ࡭࡚ࡢື≀ࡣࠊዷፎ 0-28᪥ࡢ㛫ࠊ⏕Ṛ࡜እほࡸ⾜ື࡞࡝ࡢ≧ែ࡟ࡘ࠸࡚ᢞ୚᪥ࡣ 1᪥ 2ᅇ(ᢞ






















ࡓࠋ1988 ᖺࡢᐇ㦂࡛ࠊ␗ᖖᅇ㌿ᡭࢆྵࡴከᩘࡢ␗ᖖࡀほᐹࡉࢀࡓࡢ࡛ࠊྠ୍ࡢᢞ୚㔞ࢆ 1995 ᖺ
࠾ࡼࡧ 2007ᖺࡢヨ㦂࡛ࡶᢞ୚ࡋࡓࠋᢞ୚ᾮ㔞ࡣዷፎ 6᪥ࡢయ㔜ࢆඖ࡟⟬ฟࡋࡓࠋᢞ୚ᮇ㛫ࡣࠊ1988




















ᖹᆒ್࠾ࡼࡧዷፎ 6᪥࠿ࡽ๗᳨᪥࡛࠶ࡿዷፎ 28᪥(ศፔࡢ 2ࠊ3᪥๓)ࡲ࡛ࡢẕື≀ࡢయ㔜ቑຍ㔞ࠊ
㯤యᩘ࠾ࡼࡧ╔ᗋᩘࠊ╔ᗋ๓࠾ࡼࡧ╔ᗋᚋṚஸ⋡ࠊṚஸ⬇㺃⫾ඣᩘ(྾཰⬇ࠊ⫾┙㑇ṧ࠾ࡼࡧṚஸ
⫾ඣᩘࢆྵࡴ)ࠊ⏕Ꮡ⫾ඣᩘࠊᛶẚ࡞ࡽࡧ࡟⫾ඣࡢయ㔜ࡣࠊ࠸ࡎࢀࡢᮇ㛫࡛ࡶྠ➼࡛࠶ࡾࠊᏳᐃࡋ




Table 2-1-1 Kbl:JW࢘ࢧࢠẕື≀ࡢ⫼ᬒࢹ࣮ࢱ 
ࢹ࣮ࢱゎᯒᮇ㛫 Iᮇ㸸1990-1994ᖺ IIᮇ㸸1995-1999ᖺ IIIᮇ㸸2000-2004ᖺ IVᮇ㸸2005-2010ᖺ
ᢞ୚㛤ጞ᫬㐌㱋 16-21 17-20 16-18 16-19 
ዷፎື≀ᩘ 307 234 224 163 
Ṛஸື≀ᩘ† 0 0 1§ 0 
ὶ⏘ື≀ᩘ 7 0 2 1 
᪩⏘ື≀ᩘ 0 0 0 0 
య㔜 (ዷፎ 6᪥) (kg)‡ 3.50±0.23 3.50±0.24 3.45±0.18 3.37±0.20 
య㔜ቑຍ㔞 
 (ዷፎ 6-28᪥) (kg)‡ 0.35±0.15 0.31±0.13 0.34±0.11 0.33±0.12 
㯤యᩘ‡ 10.5±2.0 10.3±2.1 10.2±1.9 9.8±2.0 
╔ᗋᩘ‡ 8.9±2.6 8.4±2.8 8.3±2.4 8.5±2.4 




Table 2-1-2 Kbl:JW࢘ࢧࢠ⫾ඣࡢ⫼ᬒࢹ࣮ࢱ㸸Ṛஸ⋡࣭ᛶẚ࣭య㔜 
ࢹ࣮ࢱゎᯒᮇ㛫 Iᮇ㸸1990-1994ᖺ IIᮇ㸸1995-1999ᖺ IIIᮇ㸸2000-2004ᖺ IVᮇ㸸2005-2010ᖺ
ዷፎື≀ᩘ† 300 234 221 162 
⫾ඣᩘ 2514 1790 1689 1277 
╔ᗋᚋṚஸ⋡ (%)‡ 6.0±9.9 9.5±15.8 8.3±13.5 8.8±15.5 
Ṛஸ⬇㺃⫾ඣᩘ     
྾཰⬇ᩘ‡ 0.0±0.2 0.0±0.4 0.0±0.1 0.0±0.2 
⫾┙㑇ṧᩘ‡ 0.2±0.5 0.4±0.8 0.4±0.8 0.4±0.7 
Ṛஸ⫾ඣᩘ‡ 0.3±0.7 0.3±0.7 0.2±0.5 0.2±0.6 
⏕Ꮡ⫾ඣᩘ‡ 8.4±2.5 7.6±2.8 7.6±2.4 7.9±2.4 
ᛶẚ (%)‡ 49.0±18.1 49.5±20.6 52.5±19.8 51.3±19.0 














Table 2-1-3 Kbl:JW࢘ࢧࢠ⫾ඣࡢ⫼ᬒࢹ࣮ࢱ㸸እ⾲␗ᖖ 
ࢹ࣮ࢱゎᯒᮇ㛫 Iᮇ㸸1990-1994ᖺ IIᮇ㸸1995-1999ᖺ IIIᮇ㸸2000-2004ᖺ IVᮇ㸸2005-2010ᖺ
ዷፎື≀ᩘ 300 231 219 159 
⫾ඣᩘ 2514 1790 1689 1277 
 እ⾲␗ᖖ % (n) 0.76 (19) 0.56 (10) 0.47 (8) 0.39 (5) 
 ↓⬻ % (n) 0.04 (1) 0.11 (2)  0.08 (1) 
 㧊⭷⒗ % (n)   0.06 (1) 
 㧊⭷⬻⒗ % (n) 0.08 (2)   
 㢦㠃ᙧែ␗ᖖ % (n)    0.08 (1) 
 ║㒊㝯㉳ᡥᖹ % (n) 0.08 (2) 0.11 (2)  
 ║▛㛤⿣ % (n) 0.08 (2)   
 ᑠ⪥ % (n) 0.04 (1)  0.06 (1) 
 ᑠୖ㢡 % (n) 0.44 (11)  0.12 (2) 0.08 (1) 
 ᑠୗ㢡 % (n) 0.40 (10)  0.12 (2) 0.08 (1) 
 ཱྀ⵹ᆶ⿣ % (n)    0.08 (1) 
 ཱྀ⵹ࣄࢲ␗ᖖ % (n) 0.08 (2)   0.08 (1) 
 ⿣⯉ % (n) 0.08 (2)   
 ⬨㧊⿣ % (n) 0.16 (4)   
 ஧ศ⬨᳝ % (n) 0.04 (1)  0.12 (2) 
 ⬚⭡ቨ◚⿣ % (n)    0.08 (1) 
 ⭡ቨ◚⿣ % (n) 0.08 (2) 0.11 (2)  
 ⮖ᖏ࣊ࣝࢽ࢔ % (n) 0.04 (1)  0.06 (1) 0.16 (2) 
 ⮖࣊ࣝࢽ࢔ % (n)   0.06 (1) 
 ⮖ᖏ఩⨨␗ᖖ % (n)   0.06 (1) 
 ↓⫥ % (n)    0.08 (1) 
 ᑠ⫥(๓⫥) % (n) 0.12 (3)   
 ᑠ⫥(ᚋ⫥) % (n) 0.12 (3)   0.08 (1) 
 พ㊊(๓⫥) % (n) 0.04 (1) 0.11 (2)  
 ␗ᖖᅇ㌿ᡭ(๓⫥) % (n)    0.08 (1) 
 ␗ᖖᅇ㌿ᡭ(ᚋ⫥) % (n) 0.04 (1)   
 ▷ᣦ(๓⫥) % (n) 0.04 (1)   
 ▷ᣦ(ᚋ⫥) % (n) 0.08 (2)   
 Ḟᣦ(๓⫥) % (n)  0.06 (1)  0.16 (2) 
 Ḟᣦ(ᚋ⫥) % (n)    0.08 (1) 
 ከᣦ(๓⫥) % (n) 0.04 (1)   
 ௜╔ᣦ(ᚋ⫥) % (n) 0.04 (1)   
 ∎Ḟᦆ(ᚋ⫥) % (n)    0.08 (1) 
 㙐⫠ % (n) 0.08 (2)   
 ⫠㛛⊃✽ % (n) 0.12 (3)  0.12 (2) 
 ▷ᑿ % (n) 0.12 (3)  0.06 (1) 0.08 (1) 
 ↓ᑿ % (n) 0.28 (7) 0.11 (2) 0.12 (2) 
 ▷㌣ % (n) 0.28 (7) 0.11 (2) 0.12 (2) 















Table 2-1-4 Kbl:JW࢘ࢧࢠ⫾ඣࡢ⫼ᬒࢹ࣮ࢱ㸸ෆ⮚␗ᖖ 
ࢹ࣮ࢱゎᯒᮇ㛫 Iᮇ㸸1990-1994ᖺ IIᮇ㸸1995-1999ᖺ IIIᮇ㸸2000-2004ᖺ IVᮇ㸸2005-2010ᖺ
ዷፎື≀ᩘ 229 174 219 159 
⫾ඣᩘ 1933 1351 1689 1277 
 ෆ⮚␗ᖖ % (n) 1.40 (27) 0.89 (12) 1.36 (23) 0.63 (8) 
 Ỉ㢌⑕ % (n)  0.07 (1) 0.12 (2)  
 Ỉᬗయᙧែ␗ᖖ % (n)   0.06 (1)  
 ஧ᚰᡣ༢ᚰᐊ % (n) 0.10 (2) 0.07 (1)   
 ኱⾑⟶㌿᥮ % (n)  0.07 (1)   
 ኱⾑⟶఩⨨␗ᖖ % (n) 0.05 (1)    
 ኱ື⬦⊃✽ % (n) 0.10 (2)  0.06 (1) 0.08 (1) 
 㥽஌኱ື⬦ % (n)   0.06 (1) 0.08 (1) 
 ඹ㏻ᡣᐊཱྀ㑇ṧ % (n)    0.08 (1) 
 ື⬦ᖿ㑇ṧ % (n)    0.08 (1) 
 ⥲㢕ື⬦Ḟᦆ % (n) 0.10 (2)    
 ⥲㢕ື⬦㉳ጞ␗ᖖ % (n)   0.06 (1)  
 ⥲㢕ື⬦⊃✽ % (n) 0.05 (1) 0.15 (2) 0.12 (2)  
 㣗㐨⫼᪉㙐㦵ୗື⬦ % (n) 0.16 (3)  0.06 (1)  
 ⫵ື⬦ᖿ⊃✽ % (n) 0.10 (2) 0.15 (2) 0.24 (4)  
 ⫵ື⬦ᖿపᙧᡂ % (n)  0.07 (1)   
 ᚰᐊ୰㝸➽ᛶ㒊Ḟᦆ % (n)    0.08 (1) 
 ᚰᐊ୰㝸⭷ᛶ㒊Ḟᦆ % (n)  0.07 (1) 0.36 (6) 0.16 (2) 
 ⬚㒊ᾮయ㈓␃ % (n)  0.15 (2)   
 ⫵ᑠᆺ໬ % (n) 0.16 (3) 0.15 (2)  0.16 (2) 
 ⫵୰㛫ⴥḞᦆ % (n) 0.05 (1)    
 ⬚⭢ᑠᆺ໬ % (n)    0.08 (1) 
 ᶓ㝸⭷࣊ࣝࢽ࢔ % (n) 0.05 (1) 0.07 (1) 0.06 (1) 0.08 (1) 
 ⫢⮚ᄞ⬊ % (n)   0.06 (1)  
 ⫢⮚⑓ᕢ % (n)  0.07 (1) 0.12 (2)  
 ⫢⮚ศⴥ␗ᖖ % (n) 0.26 (5)    
 ⫢⮚ᙧែ␗ᖖ % (n) 0.05 (1)  0.06 (1) 0.08 (1) 
 ⫢⮚࡜⭈⮚ࡢ⒵╔ % (n)  0.07 (1)   
 ⫹ᄞḞᦆ % (n) 0.05 (1)    
 ⫹ᄞ஧ศ % (n) 0.16 (3)  0.06 (1)  
 ⫹ᄞ᠁ᐊ % (n)  0.07 (1) 0.06 (1)  
 ⫹ᄞᣑᙇ % (n) 0.10 (2)   0.08 (1) 
 ⫹ᄞᑠᆺ໬ % (n) 0.05 (1)  0.06 (1)  
 ⥲⫹⟶⊃✽ % (n) 0.05 (1)    
 ⫶ኚᙧ % (n) 0.05 (1)    
 ↓⭁ % (n) 0.05 (1)    
 ⭁⮚ᑠᆺ໬ % (n) 0.10 (2)    
 ⭁⮚ᙧែ␗ᖖ % (n) 0.10 (2)    
 ⭈⮚఩⨨␗ᖖ % (n)  0.15 (2)   
 ༸ᕢᑠᆺ໬ % (n)   0.18 (3)  
 ⢭ᕢᑠᆺ໬ % (n)   0.06 (1) 0.08 (1) 











Table 2-1-5 Kbl:JW࢘ࢧࢠ⫾ඣࡢ⫼ᬒࢹ࣮ࢱ㸸ෆ⮚ኚ␗ 
ࢹ࣮ࢱゎᯒᮇ㛫 Iᮇ㸸1990-1994ᖺ IIᮇ㸸1995-1999ᖺ IIIᮇ㸸2000-2004ᖺ IVᮇ㸸2005-2010ᖺ
ዷፎື≀ᩘ 229 174 219 159 
⫾ඣᩘ 1933 1351 1689 1277 
 ෆ⮚ኚ␗ % (n) 0.10 (2) 0.30 (4) 0.18 (3) 0.31 (4) 
⫵ⴥ㛫⿣పᙧᡂ % (n) 0.10 (2) 0.07 (1) 0.12 (2) 0.31 (4) 
⫵୰㛫ⴥᑠᆺ໬ % (n) 0.05 (1)   0.08 (1) 
⫢ⴥ㛫⿣㐣ᙧᡂ % (n)  0.22 (3)  
⭈│ᣑᙇ % (n)  0.07 (1) 0.06 (1) 


















Table 2-1-6 Kbl:JW࢘ࢧࢠ⫾ඣࡢ⫼ᬒࢹ࣮ࢱ㸸㦵᱁␗ᖖ 
ࢹ࣮ࢱゎᯒᮇ㛫 Iᮇ㸸1990-1994ᖺ IIᮇ㸸1995-1999ᖺ IIIᮇ㸸2000-2004ᖺ IVᮇ㸸2005-2010ᖺ
ዷፎື≀ᩘ 219 179 219 159 
⫾ඣᩘ 1839 1393 1689 1277 
 㦵᱁␗ᖖ % (n) 1.47 (27) 1.72 (24) 2.37 (40) 1.96 (25) 
 㢌⵹㦵Ḟᦆ % (n)  0.07 (1)  0.08 (1) 
 㢌⵹㢦㠃㦵Ḟᦆ % (n) 0.05 (1)   0.08 (1) 
 㢌⵹㦵ᙧែ␗ᖖ % (n) 0.11 (2)   
 㢌⵹㢦㠃㦵ᙧែ␗ᖖ % (n) 0.05 (1)  0.12 (2) 
 㢦㠃㦵ᙧែ␗ᖖ % (n) 0.11 (2)   
 እᚋ㢌㦵➨୍㢕᳝⒵ྜ % (n) 0.05 (1)   
 ๓㢌㦵⒵ྜ % (n)    0.08 (1) 
 㰯㦵㛫⦭ྜ␗ᖖ % (n)    0.08 (1) 
 㢌㒊㦵⦭ྜ␗ᖖ % (n) 0.16 (3) 0.14 (2) 0.41 (7) 0.63 (8) 
 㰘ᐊ㍯ᙧែ␗ᖖ % (n)   0.06 (1) 
 ୖ㢡㦵ᑠᆺ໬ % (n) 0.11 (2)   
 ୗ㢡㦵ᑠᆺ໬ % (n) 0.16 (3)   
 ⯉㦵Ḟᦆ % (n)   0.06 (1) 
 㢕᳝ᘪḞᦆ % (n)    0.08 (1) 
 㢕᳝యḞᦆ % (n)   0.06 (1) 
 㢕᳝ศ⠇㞀ᐖ % (n) 0.05 (1)  0.12 (2) 
 㢕᳝ᙧែ␗ᖖ % (n) 0.22 (4) 0.14 (2) 0.12 (2) 0.08 (1) 
 㙐㦵Ḟᦆ % (n)    0.08 (1) 
 㙐㦵ᙧែ␗ᖖ % (n) 0.05 (1)   
 ⫘㦵Ḟᦆ % (n)  0.14 (2)  0.08 (1) 
 ⫘㦵ᩘῶᑡ % (n)  0.07 (1) 0.06 (1) 
 ⫘㦵▷ᑠ % (n)    0.08 (1) 
 ⫘㦵ศᒱ % (n)  0.22 (3)  
 ⫘㦵⒵ྜ % (n)  0.14 (2)  
 ⫘㦵ᙧែ␗ᖖ % (n) 0.22 (4) 0.14 (2) 0.12 (2) 
 ⬚㦵ศ⠇Ḟᦆ % (n)    0.08 (1) 
 ⬚㦵ศ⠇⒵ྜ % (n) 0.49 (9) 0.50 (7) 0.41 (7) 0.31 (4) 
 ⬚㦵ศ⠇ᙧែ␗ᖖ % (n)  0.22 (3) 0.12 (2) 
 ⬚㦵ศ⠇⿣ % (n)   0.06 (1) 
 ⬚᳝ᘪḞᦆ % (n)    0.08 (1) 
 ⬚᳝Ḟᦆ % (n)   0.12 (2) 
 ⬚᳝ᩘῶᑡ % (n)  0.07 (1)  
 ⬚᳝ᙧែ␗ᖖ % (n) 0.22 (4) 0.14 (2) 0.12 (2) 
 ⬚᳝ศ⠇㞀ᐖ % (n)  0.22 (3) 0.06 (1) 0.08 (1) 
 ⭜᳝Ḟᦆ % (n)   0.06 (1) 0.08 (1) 
 ⭜᳝ᩘῶᑡ % (n) 0.11 (2)   
 ⭜᳝ᘪ᳝య⒵ྜ % (n) 0.05 (1)   
 ⭜᳝ᙧែ␗ᖖ % (n) 0.16 (3) 0.14 (2) 0.12 (2) 
 ⭜᳝ศ⠇㞀ᐖ % (n) 0.11 (2) 0.07 (1) 0.06 (1) 
 ௝᳝ᙧែ␗ᖖ % (n) 0.16 (3) 0.14 (2) 0.12 (2) 
 ௝᳝ศ⠇㞀ᐖ % (n) 0.05 (1)   
 ᶨ㦵Ḟᦆ % (n)    0.08 (1) 
 ᶨ㦵▷ᑠ % (n)    0.08 (1) 
 ᑻ㦵ᙃ᭤ % (n) 0.05 (1)   
 ᑻ㦵▷ᑠ % (n)    0.08 (1) 
 ୖ⭎㦵▷ᑠ % (n)    0.08 (1) 
 ⭌㦵▷ᑠ % (n) 0.05 (1)   
 ⬯㦵Ḟᦆ % (n) 0.05 (1)   0.08 (1) 
 ⬯㦵▷ᑠ % (n) 0.05 (1)   
 ᣦ⠇㦵Ḟᦆ(๓⫥) % (n)    0.08 (1) 
 ᣦ⠇㦵Ḟᦆ(ᚋ⫥) % (n)    0.08 (1) 
 ᣦ⠇㦵ᙧែ␗ᖖ(๓⫥) % (n) 0.05 (1)   
 ᣦ⠇㦵ᙧែ␗ᖖ(ᚋ⫥) % (n) 0.05 (1)   
 ᑿ᳝⒵ྜ % (n)  0.14 (2)  
 ᑿ᳝య㓄ิ␗ᖖ % (n)   0.53 (9) 0.23 (3) 






















Table 2-1-7 Kbl:JW࢘ࢧࢠ⫾ඣࡢ⫼ᬒࢹ࣮ࢱ㸸㦵᱁ኚ␗ 
ࢹ࣮ࢱゎᯒᮇ㛫 Iᮇ㸸1990-1994ᖺ IIᮇ㸸1995-1999ᖺ IIIᮇ㸸2000-2004ᖺ IVᮇ㸸2005-2010ᖺ
ዷፎື≀ᩘ 219 179 219 159 
⫾ඣᩘ 1839 1393 1689 1277 
  
  
㦵᱁ኚ␗ % (n) 37.89 (698) 29.91 (417) 27.83 (470) 26.86 (343) 
 㢕᳝ᘪ୙ᑐ⛠ % (n)  0.07 (1)  
 㢕᳝ᘪ཮≧ % (n)  0.07 (1)  
 㢕᳝య஧ศ㦵໬ % (n)   0.12 (2) 0.39 (5) 
 㢕⫘ % (n) 1.95 (36) 3.44 (48) 2.61 (44) 3.13 (40) 
 㐣๫⫘㦵 % (n) 35.67 (657) 25.18 (351) NE NE 
 ᏶඲㐣๫⫘㦵 % (n) NE NE 7.28 (123) 7.52 (96) 
 ▷ᑠ㐣๫⫘㦵 % (n) NE NE 19.60 (331) 17.23 (220) 
 ➨ 12⫘㦵▷ᑠ % (n)    0.08 (1) 
 ⬚㦵ศ⠇㝵ẁ≧ % (n) 0.11 (2) 0.29 (4) 0.36 (6) 0.16 (2) 
 ⬚㦵ศ⠇஧ศ㦵໬ % (n) 0.05 (1) 0.79 (11)  0.31 (4) 
 ⬚㦵ศ⠇వ๫㦵໬∦ % (n) 0.11 (2) 0.72 (10) 0.12 (2) 0.39 (5) 
 ⬚㦵ศ⠇⣒≧⒵ྜ % (n) 0.43 (8) 0.79 (11) 0.24 (4) 0.39 (5) 
 ⬚᳝ᘪ୙ᑐ⛠ % (n)  0.07 (1)  
 ⬚᳝య஧ศ㦵໬ % (n) 0.22 (4) 0.43 (6) 0.06 (1) 0.16 (2) 
 ⭜᳝ᩘኚ␗ % (n) 1.47 (27) 0.29 (4) 3.02 (51) 4.07 (52) 
 ⭜᳝௝᳝໬ % (n)    0.16 (2) 
 ௝᳝⭜᳝໬ % (n)   1.01 (17) 0.16 (2) 













63.5-96.9%] (Kurishitaࡽ 1987ᖺ)ࠊࡼࡾከ㔞ࡢ 500 mg/kgࡢࢧࣜࢻ࣐࢖ࢻࢆ㞧✀ࡢዷፎ࢘ࢧࢠ࡟ዷ














Table 2-1-8 ࢧࣜࢻ࣐࢖ࢻࡢẕື≀࠾ࡼࡧ⫾ඣ࡬ࡢᙳ㡪㸸ẕື≀ࡢ⏕Ṫࣃ࣓࣮ࣛࢱ࣮࠾ࡼࡧ 
 ⫾ඣṚஸ⋡㺃ᛶẚ㺃య㔜 
ヨ㦂ᐇ᪋ᖺ 1988 1995 2007 
ᢞ୚㔞 (mg/kg/᪥) 300 
ᢞ୚ᮇ㛫 ዷፎ 6-18᪥ ዷፎ 7-15᪥ 
ዷፎື≀ᩘ 10 4 4 
 
㯤యᩘ† 10.6±3.2 10.3±2.1 10.8±1.5 
╔ᗋᩘ† 7.1±3.6 8.3±1.5 9.5±3.1 
╔ᗋ๓Ṛஸ⋡ (%)† 33.5±27.3 18.3±14.8 13.2±21.2 
⫾ඣᩘ 51 24 28 
 ╔ᗋᚋṚஸ⋡(%)† 27.0±23.2 27.6±12.9 31.0±19.8 
Ṛஸ⬇㺃⫾ඣᩘ    
྾཰⬇ᩘ† 0.0±0.0 0.0±0.0 0.0±0.0 
⫾┙㑇ṧᩘ† 1.5±1.8 1.8±1.3 2.0±0.8 
Ṛஸ⫾ඣᩘ† 0.5±1.3 0.5±0.6 0.5±0.6 
⏕Ꮡ⫾ඣᩘ† 5.1±3.0 6.0±1.6 7.0±3.5 
ᛶẚ (%)† 43.7±31.6 56.9±16.8 35.0±23.8͋ 




Table 2-1-9 2007ᖺࡢẕື≀ẖࡢ╔ᗋᩘ㺃㞤㞝⫾ඣᩘ㺃ᛶẚ 
ẕື≀␒ྕ ╔ᗋᩘ ⫾ඣᩘ (㞝㸸㞤) ᛶẚ (%) 
1 10 0㸸8 0 
2 11 4㸸4 50 
3 5 1㸸1 50 






㢖ᗘࡢ⠊ᅖࡣࠊ85.1-96.9%࡛࠶ࡾ (Table 2-1-10)ࠊ⫼ᬒࢹ࣮ࢱ(Table 2-1-3)࡜ẚ㍑ࡋ࡚ᴟࡵ࡚㧗㢖ᗘ
࡛࠶ࡗࡓࠋ୺࡞Ⓨ⏕㒊఩ࡣ㢌㒊㢦㠃ࠊᅄ⫥࠾ࡼࡧᑿ࡛࠶ࡗࡓࠋ᭱ࡶ㧗㢖ᗘ࡟Ⓨ⏕ࡋࡓእ⾲␗ᖖࡣ





Table 2-1-10 ࢧࣜࢻ࣐࢖ࢻࡢ⫾ඣ࡬ࡢᙳ㡪㸸እ⾲␗ᖖ 
ヨ㦂ᐇ᪋ᖺ 1988 1995 2007 
ᢞ୚㔞 (mg/kg/᪥) 300 
ᢞ୚ᮇ㛫 ዷፎ 6-18᪥ ዷፎ 7-15᪥ 
ዷፎື≀ᩘ 10 4 4 
ほᐹ⫾ඣᩘ 51 24 28 
 እ⾲␗ᖖ % (n) 85.1 (44) 91.7 (22) 96.9 (27) 
 እ⬻ % (n) 2.5 (1) 14.6 (3) 6.3 (2) 
 㧊⭷⬻⒗ % (n)   12.5 (1) 
 ║㒊㝯㉳ᡥᖹ % (n) 12.2 (7) 4.2 (1) 
 ཱྀ၁⿣ % (n) 9.2 (4)  
 ཱྀ⵹⿣ % (n) 5.0 (2)  
 ⮖ᖏ࣊ࣝࢽ࢔ % (n) 2.6 (2) 6.3 (1) 
 ␗ᖖᅇ㌿ᡭ(๓⫥) % (n) 11.3 (6) 25.0 (5) 66.3 (16) 
 ␗ᖖᅇ㌿ᡭ(ᚋ⫥) % (n)  6.3 (1) 28.1 (3) 
 Ḟᣦ(๓⫥) % (n) 18.8 (9) 25.0 (5) 60.0 (14) 
 Ḟᣦ(ᚋ⫥) % (n)  6.3 (1) 25.0 (2) 
 ▷ᣦ(๓⫥) % (n) 3.3 (2)  25.0 (5) 
 ▷ᣦ(ᚋ⫥) % (n)   12.5 (1) 
 ከᣦ(ᚋ⫥) % (n)  6.3 (1) 6.3 (2) 
 ᣦᙧែ␗ᖖ(๓⫥) % (n) 3.3 (2) 12.5 (3) 3.1 (1) 
 㙐⫠ % (n) 0.9 (1)  
 ⫠㛛⊃✽ % (n)  6.3 (1) 
 ▷ᑿ % (n) 69.6 (37) 75.0 (19) 81.3 (22) 


























Table 2-1-11 ࢧࣜࢻ࣐࢖ࢻࡢ⫾ඣ࡬ࡢᙳ㡪㸸ෆ⮚␗ᖖ 
ヨ㦂ᐇ᪋ᖺ 1988 1995 2007 
ᢞ୚㔞 (mg/kg/᪥) 300 
ᢞ୚ᮇ㛫 ዷፎ 6-18᪥ ዷፎ 7-15᪥ 
ዷፎື≀ᩘ 10 4 4 
ほᐹ⫾ඣᩘ 51 24 28 
 ෆ⮚␗ᖖ % (n) 68.9 (38) 53.1 (13) 83.1 (22) 
 Ỉ㢌⑕ % (n) 16.9 (11) 14.6 (3) 37.5 (9) 
 ᑠ║⌫ % (n)   2.5 (1) 
 ᚰᐊ୰㝸⭷ᛶ㒊Ḟᦆ % (n) 13.5 (7)  21.9 (4) 
 ኱ື⬦ᘪ㞳᩿ % (n)  3.1 (1) 5.6 (2) 
 㥽஌኱ື⬦ % (n) 2.5 (1) 12.5 (3) 6.3 (2) 
 ኱ື⬦⊃✽ % (n) 0.9 (1)   
 ⫵ື⬦ᖿ⊃✽ % (n) 10.8 (5) 11.5 (3) 9.4 (3) 
 ື⬦⟶⊃✽ % (n) 9.1 (4)   
 㙐㦵ୗື⬦㉳ጞ␗ᖖ % (n) 9.6 (5)   
 㣗㐨⫼᪉㙐㦵ୗື⬦ % (n) 4.2 (4) 4.2 (1) 25.0 (2) 
 ⫵୰㛫ⴥḞᦆ % (n) 3.3 (1) 7.3 (2) 29.4 (10) 
 ⫵ᑠᆺ໬ % (n)  4.2 (1) 3.1 (1) 
 ⬚㒊ᾮయ㈓␃ % (n)   3.1 (1) 
 ᶓ㝸⭷࣊ࣝࢽ࢔ % (n)   9.4 (3) 
 ⫢⮚ศⴥ␗ᖖ % (n) 39.6 (20) 16.7 (4) 41.3 (10) 
 ⫢⮚ᄞ⬊ % (n) 1.7 (1)   
 ⫹ᄞ஧ศ % (n) 4.8 (2)   
 ⫹ᄞ᠁ᐊ % (n)  4.2 (1)  
 ⫹ᄞᑠᆺ໬ % (n)   5.6 (2) 
 ⫹ᄞḞᦆ % (n) 0.9 (1)   
 ⭈⮚఩⨨␗ᖖ % (n) 0.9 (1) 4.2 (1)  
 ⭈⮚Ḟᦆ % (n) 1.7 (1) 3.1 (1)  
 ⭈⮚ᑠᆺ໬ % (n)  4.2 (1)  










Table 2-1-12 ࢧࣜࢻ࣐࢖ࢻࡢ⫾ඣ࡬ࡢᙳ㡪㸸ෆ⮚ኚ␗ 
ヨ㦂ᐇ᪋ᖺ 1988 1995 2007 
ᢞ୚㔞 (mg/kg/᪥) 300 
ᢞ୚ᮇ㛫 ዷፎ 6-18᪥ ዷፎ 7-15᪥ 
ዷፎື≀ᩘ 10 4 4 
ほᐹ⫾ඣᩘ 51 24 28 
 ෆ⮚ኚ␗ % (n) 39.8 (14) 49.0 (12) 73.1 (18) 
 ⫵ⴥ㛫⿣పᙧᡂ % (n) 39.8 (14) 42.7 (11) 70.6 (17) 
 ⫵୰㛫ⴥᑠᆺ໬ % (n) 1.7 (1) 12.5 (3) 11.9 (4) 








ᑿ᳝ᙧែ␗ᖖ࠾ࡼࡧ⒵ྜᶨࠊ 㦵ࡢḞᦆࡲࡓࡣ▷ᑠ(Fig. 2-1-2)࡞ࡽࡧ࡟ᣦ⠇㦵Ḟᦆ࡛࠶ࡗࡓᶨࠋ 㦵ࡸ
ᣦ⠇㦵ࡢ␗ᖖࡢⓎ⏕㢖ᗘࡣ 2007ᖺࡢヨ㦂ࡢ᪉ࡀ 1988ᖺ࠾ࡼࡧ 1995ᖺࡢヨ㦂࡟ẚ࡭࡚࠿࡞ࡾ㧗࠿
ࡗࡓࠋ๓㢌㦵࠾ࡼࡧ㰯㦵㛫⦭ྜࡢᙧែ␗ᖖࠊ࡞ࡽࡧ࡟㢌㒊㢦㠃㦵ࡢ㒊ศḞᦆࡣࠊ2007ᖺࡢヨ㦂࡛





Table 2-1-13 ࢧࣜࢻ࣐࢖ࢻࡢ⫾ඣ࡬ࡢᙳ㡪㸸㦵᱁␗ᖖ 
ヨ㦂ᐇ᪋ᖺ 1988 1995 2007 
ᢞ୚㔞 (mg/kg/᪥) 300 
ᢞ୚ᮇ㛫 ዷፎ 6-18᪥ ዷፎ 7-15᪥ 
ዷፎື≀ᩘ 10 4 4 
ほᐹ⫾ඣᩘ 51 23 28 
 㦵᱁␗ᖖ % (n) 62.1 (31) 72.9 (16) 94.4 (26) 
 㢌⵹㦵Ḟᦆ % (n)   3.1 (1) 
 ๓㢌㦵⦭ྜ␗ᖖ % (n)   51.3 (14) 
 㢌⵹㦵ᙧែ␗ᖖ % (n) 2.5 (1) 16.7 (3) 15.6 (2) 
 㢌⵹㢦㠃㦵ᙧែ␗ᖖ % (n)   3.1 (1) 
 㢦㠃㦵ᙧែ␗ᖖ % (n) 7.5 (3)   
 㰯㦵㛫⦭ྜ␗ᖖ % (n)   43.1 (8) 
 ୖ㢡㦵ᙧែ␗ᖖ % (n)   3.1 (1) 
 㢌⵹㢦㠃㦵㒊ศḞᦆ % (n)   43.8 (8) 
 ཱྀ⵹㦵Ḟᦆ % (n) 5.0 (2)   
 ௝᳝⒵ྜ % (n) 6.0 (4) 7.1 (2)  
 ௝᳝య⒵ྜ % (n)   25.0 (2) 
 ௝ᑿ᳝⒵ྜ % (n) 1.0 (1)   
 ௝ᑿ᳝య⒵ྜ % (n)  14.3 (4)  
 ᑿ᳝ᙧែ␗ᖖ % (n) 30.3 (11) 46.4(9) 23.8 (9) 
 ᑿ᳝⒵ྜ % (n) 26.7 (18) 11.3 (3) 39.4 (7) 
 ᑿ᳝Ḟᦆ % (n) 2.0 (1)   
 ᑿ᳝య㓄ิ␗ᖖ % (n)   12.5 (4) 
 ᶨ㦵Ḟᦆ % (n)   15.6 (2) 
 ᶨ㦵▷ᑠ % (n) 5.0 (2) 12.5 (2) 33.1 (8) 
 ኱⭣㦵Ḟᦆ % (n)   12.5 (1) 
 ኱⭣㦵▷ᑠ % (n)   25.0 (2) 
 ⬯㦵Ḟᦆ % (n)  8.3 (1) 25.0 (2) 
 ⬯㦵▷ᑠ % (n)   3.1 (1) 
 ⭌㦵ᙙ᭤ % (n)  8.3(1) 25.0 (2) 
 ᜝㦵Ḟᦆ % (n)   12.5 (1) 
 ᣦ⠇㦵Ḟᦆ(๓⫥) % (n) 17.3 (8) 33.3 (6) 68.8 (17) 
 ᣦ⠇㦵Ḟᦆ(ᚋ⫥) % (n)  8.3 (1) 25.0 (2) 
 ᣦ⠇㦵ᙧែ␗ᖖ(๓⫥) % (n)  4.2 (1)  
 ୰ᡭ㦵Ḟᦆ(๓⫥) % (n)  4.2 (1)  
























Table 2-1-14 ࢧࣜࢻ࣐࢖ࢻࡢ⫾ඣ࡬ࡢᙳ㡪㸸㦵᱁ኚ␗ 
ヨ㦂ᐇ᪋ᖺ 1988 1995 2007 
ᢞ୚㔞 (mg/kg/᪥) 300 
ᢞ୚ᮇ㛫 ዷፎ 6-18᪥ ዷፎ 7-15᪥ 
ዷፎື≀ᩘ 10 4 4 
ほᐹ⫾ඣᩘ 51 23 28 
 㦵᱁ኚ␗ % (n) 33.6 (25) 43.5 (10) 28.8 (10) 
 㢕⫘ % (n)  10.7 (3) 2.5 (1) 
 㐣๫⫘㦵 % (n) 33.6 (25) 32.7 (7) NE 
 ▷ᑠ㐣๫⫘㦵 % (n) NE NE 23.1 (8) 
 ⬚㦵ศ⠇⣒≧⒵ྜ % (n)  11.3 (3) 3.1 (1) 
 ⬚㦵ศ⠇㝵ẁ≧ % (n)  4.2 (1)  
 ⬚㦵ศ⠇஧ศ㦵໬ % (n)   2.5 (1) 
 ⭜᳝ᩘኚ␗ % (n) 4.4 (4)  – 
㸸ኚ␗࡞ࡋࠊ%㸸ྠ⭡ඣ༢఩ࡢᖹᆒ್ࠊ(n)㸸ኚ␗Ⓨ⏕⫾ඣᩘࠊ 















Ⓨ⏕ẘᛶヨ㦂ࡣᮏ◊✲࡜ྠࡌ 300 mg/kg ࡢࢧࣜࢻ࣐࢖ࢻࢆ⏝࠸࡚⾜ࢃࢀ࡚࠸ࡿࠋࡑࡢእ⾲␗ᖖࡢ
⥲Ⓨ⏕㢖ᗘࡣࠊ72.8% (44⫾ඣ୰ 32౛ࠋ⏕⏘⪅ࡢグ㍕↓ࡋࠋᢞ୚ᮇ㛫㸸ዷፎ 8-15᪥) (Ikedaࡽ 1965
ᖺ)ࠊ65.7% (35⫾ඣ୰ 23౛ࠋ⏕⏘⪅㸸ࢭࣈࣥ⏘ᴗᰴᘧ఍♫ࠊᢞ୚ᮇ㛫㸸ዷፎ 6-18᪥ࠊMatsubara
ࡽ 1983ᖺ)࠾ࡼࡧ 92.3% (52⫾ඣ୰ 48⫾ඣࠊ⏕⏘⪅㸸᪥ᮏ⏕≀⛉Ꮫ◊✲ᡤࠊ⣔⤫ྡ㸸JW-NIBSࠊ
ᢞ୚ᮇ㛫㸸ዷፎ 6-18᪥ࠊMatsubaraࡽ 1983ᖺ)࡛࠶ࡾࠊᡃࠎࡢ᪋タ࡛ᐇ᪋ࡋࡓ 3ヨ㦂ࡢⓎ⏕㢖ᗘ࡜
኱ᕪ࡞࠿ࡗࡓࠋࢧࣜࢻ࣐࢖ࢻ࡟ࡼࡿወᙧ࡜ࡋ࡚᭱ࡶ≉ᚩⓗ࡞๓⫥࠾ࡼࡧᚋ⫥ࡢ␗ᖖᅇ㌿ᡭࡢⓎ⏕
㢖ᗘࡣࠊᡃࠎࡀᐇ᪋ࡋࡓ 3ヨ㦂࡛ࡣࠊࡑࢀࡒࢀ 11.3-66.3%࠾ࡼࡧ 0.0-28.1%࡛࠶ࡾࠊᯇཎࡽࡢሗ࿌
(Matsubaraࡽ 1983ᖺ)࡛ࡣࠊ๓⫥࠾ࡼࡧᚋ⫥ወᙧࡢⓎ⏕㢖ᗘࡣࠊࢭࣈࣥ⏘ᴗᰴᘧ఍♫ࡢ JW⣔⤫࡛
ࡣࠊࡑࢀࡒࢀ 51.4% (๓⫥ᣊ⦰࡜ศ㢮ࡉࢀ࡚࠸ࡿ)࠾ࡼࡧ 28.6% (ෆ཯㊊࡜ศ㢮ࡉࢀ࡚࠸ࡿ)ࠊࡑࡋ࡚
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2-2 ࢧࣜࢻ࣐࢖ࢻࡢ࢘ࢧࢠ⬇࣭⫾ඣⓎ⏕࡬ࡢᙳ㡪㸸ᐇ㦂ື≀⣔⤫ࠊKbl:JW࡜ Kbl:NZW㛫ࡢ 
㐪࠸࡜ඹ㏻ᛶ 
 








ࢧࣜࢻ࣐࢖ࢻࡢദወᙧᛶホ౯࡟౑⏝ࡉࢀ࡚ࡁࡓ (Somers 1962ᖺ㺂Sellerࡽ 1962ᖺࠊDekker࠾ࡼࡧ
Mehrizi 1964ᖺࠊFabro࠾ࡼࡧ Smith 1966ᖺࠊIkedaࡽ 1965ᖺࠊSterzࡽ 1987ᖺࠊStaples࠾ࡼࡧ






࢘ࢫࡢཱྀ⵹⿣(Fraser࠾ࡼࡧ Fainstat 1951ᖺ)ࠊࣅࢱ࣑ࣥAᢞ୚࡟ࡼࡿࣛࢵࢺࡢወᙧ(Nolen 1969ᖺ)ࠊ
ࣅ࢜ࢳࣥ࡟ࡼࡿ࣐࢘ࢫࡢወᙧ(Watanabe ࠾ࡼࡧ Endo 1989 ᖺ)࠾ࡼࡧ඲ࢺࣛࣥࢫᆺࣞࢳࣀ࢖ࣥ㓟
(Collinsࡽ 2006ᖺ)࡟ࡼࡿ࣐࢘ࢫࡢወᙧ࡞࡝ࡀࠊࡑࡢ඾ᆺⓗ࡞஦౛࡛࠶ࡿࠋ࢘ࢧࢠ࡟࠾ࡅࡿࢧࣜࢻ
࣐࢖ࢻࡢദወᙧᛶࡢ⣔⤫ᕪࡣࠊNZWࠊNZW 㞧✀࠾ࡼࡧࢲࢵࢳ࢘ࢧࢠ(Sawin ࡽ 1965 ᖺ)࡟࠾ࡅࡿ
✀ࠎࡢወᙧࡸ JW(⏕⏘⪅㸸ࢭࣈࣥ⏘ᴗᰴᘧ఍♫)࠾ࡼࡧ JW-NIBS ࢘ࢧࢠ(⏕⏘⪅㸸᪥ᮏ⏕≀⛉Ꮫ◊
✲ᡤ)࡟࠾ࡅࡿ㢌㒊ࡢወᙧ࡟ࡘ࠸࡚ࡢሗ࿌ࡀ࠶ࡿ(Matsubara ࡽ 1983 ᖺ)ࠋࡋ࠿ࡋ࡞ࡀࡽࠊᡃࠎࡢ▱
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ࡿ㝈ࡾྠࠊ ୍ࡢヨ㦂᪋タ࡛ NZW࠾ࡼࡧ JW࢘ࢧࢠ⫾ඣ࡬ࡢࢧࣜࢻ࣐࢖ࢻࡢᙳ㡪ࢆ┤᥋ࠊẚ㍑ࡋࡓ
ሗ࿌ࡣ࡞࠸ࠋ 
ᮏ◊✲࡛ࡣࢧࣜࢻ࣐࢖ࢻࡢჾᐁᙧᡂᮇᢞ୚࡟ࡼࡾㄏⓎࡉࢀࡿ⫾ඣወᙧࡢ⣔⤫ᕪ࡟ࡘ࠸࡚ྠ୍ࡢ
⏕⏘⪅ࡢ 2 ⣔⤫(Kbl:JW ࠾ࡼࡧ Kbl:NZW)ࢆ⏝࠸ࡓ⬇࣭⫾ඣⓎ⏕ヨ㦂(EFD ヨ㦂㸸Embryo-Fetal 
Development study)ࡢ⤖ᯝࢆẚ㍑᳨ウࡋࡓࠋḟ࡟ࡇࢀࡽࡢ 2 ⣔⤫࡟࠾࠸࡚ࢧࣜࢻ࣐࢖ࢻࢆዷፎ 7-8









⩏ࡋࡓࠋ◊✲ᡤ࡟฿╔ࡢ᫬Ⅼ࡛㞤ື≀ࡢ㐌㱋ࡣ 16-18ࠊዷፎ᪥㱋ࡣ 1ࡲࡓࡣ 2᪥࡛࠶ࡗࡓࠋ 
ື≀ࡣྞࠊ ࡾୗࡆᆺࡢ㔠ᒓ〇⥙ᗏࢣ࣮ࢪࢆ⏝࠸࡚ື≀ᐊ࡛ಶู࡟㣫⫱ࡋࡓࠋᐊ ࡣ 20-26Υࠊ┦











1988ᖺ࡜ 1995ᖺࡢ⬇࣭⫾ඣⓎ⏕ẘᛶヨ㦂࡛ࠊࡑࢀࡒࢀዷፎ 6-18᪥࠾ࡼࡧ 7-15᪥࡟ 300 mg/kg
ࡢࢧࣜࢻ࣐࢖ࢻࢆ⤒ཱྀᢞ୚ࡋࡓ࡜ࡇࢁࠊ␗ᖖᅇ㌿ᡭࢆྵࡴ✀ࠎࡢወᙧࡀ෌⌧ᛶࢆకࡗ࡚ㄏⓎࡉࢀ
ࡓ(Table 2-1-10㹼13)ࠋᚑࡗ࡚ࠊEFDヨ㦂࡟࠾ࡅࡿ Kbl:JW࠾ࡼࡧ Kbl:NZW࢘ࢧࢠ࡬ࡢᢞ୚㔞ࡶ 300 
mg/kg࡟タᐃࡋࡓࠋ 
SP ヨ㦂ࡢࢧࣜࢻ࣐࢖ࢻࡢᢞ୚㔞࡜ࡋ࡚ࠊKbl:JW ࢘ࢧࢠ࡟ࡣ 50ࠊ150 ࠾ࡼࡧ 300 mg/kg ࢆࠊ
Kbl:NZW࢘ࢧࢠ࡟ࡣ 150࠾ࡼࡧ 300 mg/kgࢆタᐃࡋࡓࠋ㧗⏝㔞ࡣ EFDヨ㦂࡜ྠࡌ 300 mg/kgࢆࠊ
Kbl:JW࢘ࢧࢠࡢప࠾ࡼࡧ୰⏝㔞ࡣࠊ50ࠊ100࠾ࡼࡧ 150 mg/kgࢆᢞ୚ࡋࡓணഛⓗ࡞ EFDヨ㦂࡛඲
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࡚ࡢᢞ୚㔞࡛␗ᖖᅇ㌿ᡭࡀほᐹࡉࢀࡓ (Ⓨ⏕㢖ᗘ㸸ྛࠎ8.3ࠊ3.1 ࠾ࡼࡧ 36.0%ࠊࢹ࣮ࢱᥦ♧ࡏࡎ)
ࡇ࡜࠿ࡽࠊ50࠾ࡼࡧ 150 mg/kgࢆタᐃࡋࡓࠋKbl:JW࢘ࢧࢠࡢ SPヨ㦂࡟࠾ࡅࡿ 50 mg/kg⩌࡛␗ᖖ
ᅇ㌿ᡭࡀㄏⓎࡉࢀ࡞࠿ࡗࡓࡇ࡜࠿ࡽࠊKbl:NZW࢘ࢧࢠࡢSPヨ㦂࡛ࡣ50 mg/kgࢆタᐃࡋ࡞࠿ࡗࡓࠋ
EFD ヨ㦂࡟࠾࠸࡚ᵝࠎ࡞ወᙧࡀዷፎ 7-15 ᪥ࡢᢞ୚࡛ㄏⓎࡉࢀࡓࡇ࡜࠿ࡽࠊSP ヨ㦂࡛ࡣࡇࢀࡽࡢ


















㝖⺮ⓑࡢࡓࡵࠊࡉࡽ࡟ 150 μLࡢ࢔ࢭࢺࢽࢺࣜࣝࢆຍ࠼ࠊ30⛊㛫ᨩᢾࡋࡓࠋ10Υࠊ1,500 rpm࡛ 5
ศ㛫㐲ᚰࡋࡓᚋࠊ100 μLࡢୖΎࢆูࡢ࣐࢖ࢡࣟࢳ࣮ࣗࣈ࡟⛣ࡋࡓࠋ300 ȝLࡢ 0.01 mol/L㓑㓟࢔ࣥ
ࣔࢽ࣒࢘ (pH 5.4)ࢆຍ࠼࡚ᨩᢾࡋࡓᚋࠊ100 ȝLࢆ HPLC࡟ὀධࡋࡓࠋศ㞳࡟ࡣ L࣒࢝ࣛ(4.6 x 250 
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mm, I.D., CERI)࡜ 0.01 mol/L㓑㓟࢔ࣥࣔࢽ࣒࢘ (pH 5.4)-࢔ࢭࢺࢽࢺࣜࣝ (75:25, v/v)࠿ࡽ࡞ࡿᐃ⤌
ᡂࡢ⛣ື┦ࢆ౑⏝ࡋࠊὶ㏿ࡣẖศ 1.0 mL࡛ᐇ᪋ࡋࡓࠋ࣒࢝ࣛࡢ ᗘࡣ 40Υ࡟⥔ᣢࡋࡓࠋಖᣢ᫬㛫
ࡣ⣙ 9ศ࡛࠶ࡗࡓࠋᮏἲࡢᐃ㔞㝈⏺ࡣࠊ0.05 ȝg/mL࡛࠶ࡾࠊ60 ȝg/mLࡢ㓟ᛶ⾑₢ࢧࣥࣉࣝ౑⏝᫬






EFD ヨ㦂㸸Kbl:JW ࢘ࢧࢠࡣᑐ↷⩌ࢆタᐃࡋ࡚࠾ࡽࡎࠊKbl:NZW ࢘ࢧࢠࡢᑐ↷⩌ࡢື≀ᩘࡣᴟ
ࡵ࡚ᑡ࡞࠿ࡗࡓ(2༉)ࡓࡵࠊ⤫ィฎ⌮ࡣᐇ᪋ࡋ࡞࠿ࡗࡓࠋ 
SPヨ㦂㸸඲࡚ࡢ⤫ィฎ⌮ࡣࠊ⣔⤫ẖ࡟ 1⩌ࢆᑐ↷⩌࡜ᐃ⩏ࡋࠊࡑࡢࢹ࣮ࢱࢆᢞ୚ᮇ㛫ẖ࡟ᢞ୚
⩌࡜ẚ㍑ࡋࡓ[Kbl:JW࢘ࢧࢠࡢ SPヨ㦂࡛ࡣ 1⩌࡜ 2-4⩌(ዷፎ 7-8᪥ᢞ୚)ࠊ5-7⩌(ዷፎ 9-10᪥ᢞ
୚)ࡲࡓࡣ 8-10⩌(ዷፎ 11-12᪥ᢞ୚)ࠊKbl:NZW࢘ࢧࢠࡢ SPヨ㦂࡛ࡣ 1⩌࡜ 2-3⩌(ዷፎ 7-8᪥ᢞ
୚)ࠊ4-5⩌(ዷፎ 9-10᪥ᢞ୚)ࡲࡓࡣ 6-7⩌(ዷፎ 11-12᪥ᢞ୚)ࢆẚ㍑]ࠋ 

















㡰఩࡟ᇶ࡙ࡃSteel᳨ᐃ(Steel 1959ᖺ)ࢆᐇ᪋ࡋࡓ᳨ࠋ ᐃࡢ᭷ពỈ‽࡟ࡘ࠸࡚ࡣࠊBartlett᳨ᐃࡣ5 %ࠊ
Williams᳨ᐃ࠾ࡼࡧ Shirley-Williams᳨ᐃࡣ୧ഃ 5%ࠊࡑࡢ௚ࡢ᳨ᐃࡣ୧ഃ 5 %࠾ࡼࡧ 1 %࡜ࡋࡓࠋ
Dunnett᳨ᐃࠊSteel᳨ᐃࠊWilliams᳨ᐃ࠾ࡼࡧ Shirley-Williams᳨ᐃ࡟ࡣࠊ⤫ィࣃࢵࢣ࣮ࢪ SASࡢ







EFD ࠾ࡼࡧ SP ヨ㦂࡟࠾࠸࡚ࠊὶ⏘ࢆ㝖࠸࡚ࠊṚஸࠊᢞ⸆ᚋࡢእほࡸ⾜ື࡞࡝ࡢ≧ែࠊయ㔜࠾
ࡼࡧ๗᳨ᡤぢ࡞࡝ࡢẕẘᛶࡣࠊྠ୍ࡢᢞ୚㔞࠾ࡼࡧᢞ୚ᮇ㛫ࡢሙྜࠊ୧⣔⤫࡟ࡘ࠸࡚ྠ➼࡛࠶ࡗ
ࡓ(ࢹ࣮ࢱᥦ♧ࡏࡎ)ࠋSPヨ㦂࡛⏝࠸ࡓዷፎ 7-8᪥ࡢ 300 mg/kgᢞ୚⩌࡛ࡢὶ⏘ࡣࠊKbl:JW࠾ࡼࡧ








Ṛஸ⋡ࡢ㧗್ഴྥࡀዷፎ 7-8᪥ࡢ 300 mg/kgᢞ୚⩌ࡢ Kbl:NZW⣔⤫࡛ㄆࡵࡽࢀࡓࡀࠊዷፎ 9-10࠾
ࡼࡧ 11-12᪥ࡢᢞ୚⩌࡟ࡣࠊࡑࡢࡼ࠺࡞ഴྥࡣࡳࡽࢀ࡞࠿ࡗࡓ (Table 2-2-2)ࠋ 
 
Table 2-2-1 EFDヨ㦂㸸⫾ඣṚஸ㛵㐃ࣃ࣓࣮ࣛࢱ࣮ 
⣔⤫ Kbl:JW Kbl:NZW 
⩌ ᑐ↷† ࢧࣜࢻ࣐࢖ࢻ‡ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 300 0 300 
ዷፎື≀ᩘ 56 5 2 7 
ὶ⏘ື≀ᩘ 0 1 0 1 
⏕Ꮡ⫾ඣᩘ(⥲ᩘ) 3955 28 19 20 
╔ᗋᚋṚஸ⋡ (%)§ 4.510.4 31.0±19.8 9.1±12.9 60.5±23.7 
Ṛஸ⬇㺃⫾ඣᩘ     
྾཰⬇ᩘ§ 0.0 0.0±0.0 0.0±0.0 0.0±0.0 
⫾┙㑇ṧᩘ§ 0.20.8 2.0±0.8 0.5±0.7 4.3±1.9 
Ṛஸ⫾ඣᩘ§ 0.00.4 0.5±0.6 0.5±0.7 0.3±0.5 





Table 2-2-2 SPヨ㦂㸸⫾ඣṚஸ㛵㐃ࣃ࣓࣮ࣛࢱ࣮ 
⣔⤫ Kbl:JW Kbl:NZW 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 50 150 300 0 150 300 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 78᪥ ዷፎ 712᪥ ዷፎ 78᪥ 
ዷፎື≀ᩘ 5 5 5 5 6 5 8 
ὶ⏘ື≀ᩘ 0 0 0 0 1 0 3 
᪩⏘ື≀ᩘ 0 0 0 0 1 0 0 
⏕Ꮡ⫾ඣᩘ(⥲ᩘ) 39 35 37 40 42 39 31 
╔ᗋᚋṚஸ⋡ (%)§ 4.7±6.5 7.8±8.3 17.2±15.5 17.9±23.7 2.5r5.0 12.7r19.9 35.0r30.4 
Ṛஸ⬇㺃⫾ඣᩘ        
྾཰⬇ᩘ§ 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 
⫾┙㑇ṧᩘ§ 0.4±0.5 0.4±0.9 1.0±1.0 1.2±1.3 0.3±0.5 0.8±1.3 3.2±3.7 
Ṛஸ⫾ඣᩘ§ 0.0±0.0 0.4±0.5 0.2±0.4 0.4±0.9 0.0±0.0 0.6±0.9 0.2±0.4 
⏕Ꮡ⫾ඣᩘ(ᖹᆒ್)§ 7.8±0.8 7.0±2.9 7.4±3.0 8.0±3.1 10.5r2.4 7.8r2.7 6.2r3.3 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 910᪥ ዷፎ 712᪥ ዷፎ 910᪥ 
ዷፎື≀ᩘ 5 4 4 5 6 4 5 
ὶ⏘ື≀ᩘ 0 0 0 0 1 0 0 
᪩⏘ື≀ᩘ 0 0 0 0 1 0 0 
⏕Ꮡ⫾ඣᩘ(⥲ᩘ) 39 30 26 34 42 31 40 
╔ᗋᚋṚஸ⋡ (%)§ 4.7±6.5 0.0±0.0 5.6±6.6 7.1±6.7 2.5r5.0 6.3r12.5 15.8r11.4 
Ṛஸ⬇㺃⫾ඣᩘ        
྾཰⬇ᩘ§ 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 
⫾┙㑇ṧᩘ§ 0.4±0.5 0.0±0.0 0.3±0.5 0.4±0.5 0.3±0.5 0.3±0.5 0.4±0.9 
Ṛஸ⫾ඣᩘ§ 0.0±0.0 0.0±0.0 0.3±0.5 0.2±0.4 0.0±0.0 0.3±0.5 1.0±1.2 
⏕Ꮡ⫾ඣᩘ(ᖹᆒ್)§ 7.8±0.8 7.5±3.1 6.5±1.9 6.8±2.9 10.5r2.4 7.8r2.2 8.0r2.7 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 1112᪥ ዷፎ 712᪥ ዷፎ 1112᪥ 
ዷፎື≀ᩘ 5 5 4 4 6 5 4 
ὶ⏘ື≀ᩘ 0 0 0 0 1 0 0 
᪩⏘ື≀ᩘ 0 0 0 0 1 0 0 
⏕Ꮡ⫾ඣᩘ(⥲ᩘ) 39 46 34 34 42 48 39 
╔ᗋᚋṚஸ⋡ (%)§ 4.7±6.5 7.7±7.8 0.0±0.0 6.3±7.4 2.5r5.0 4.0r5.6 15.0r19.1 
Ṛஸ⬇㺃⫾ඣᩘ        
྾཰⬇ᩘ§ 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 
⫾┙㑇ṧᩘ§ 0.4±0.5 0.2±0.4 0.0±0.0 0.3±0.5 0.3±0.5 0.4±0.5 1.0±1.2 
Ṛஸ⫾ඣᩘ§ 0.0±0.0 0.6±0.9 0.0±0.0 0.3±0.5 0.0±0.0 0.0±0.0 0.0±0.0 








ࡢ Kbl:JW࢘ࢧࢠࡢ 150࠾ࡼࡧ 300 mg/kgᢞ୚⩌࡞ࡽࡧ࡟ Kbl:NZW࢘ࢧࢠࡢ 300 mg/kgᢞ୚⩌࡛
ࡳࡽࢀࡓ(Table 2-2-4)ࠋEFDヨ㦂࡛ほᐹࡉࢀࡓᅄ⫥ወᙧ࡟ࡣࠊ␗ᖖᅇ㌿ᡭࠊḞᣦࠊከᣦࠊ▷ᣦࡸᣦ
ᙧែ␗ᖖ࡞࡝ࡀྵࡲࢀࠊࡇࢀࡽࡣ SP ヨ㦂ࡢዷፎ 9-10 ᪥ᢞ୚⩌࡟࠾࠸࡚୧⣔⤫࡛ほᐹࡉࢀࡓࠋ
Kbl:JW⣔⤫࡛ࡣ๓⫥ࡢ␗ᖖᅇ㌿ᡭࡢⓎ⏕㢖ᗘࡀᚋ⫥࡛ࡢⓎ⏕㢖ᗘࡼࡾࡶ㧗࠿ࡗࡓࡀࠊKbl:NZW⣔
⤫࡛ࡣ EFD࠾ࡼࡧ SPヨ㦂ࡢ࠸ࡎࢀࡶⓎ⏕㢖ᗘࡣ๓⫥࡜ᚋ⫥࡛ྠ➼࡛࠶ࡗࡓࠋᣦወᙧࡢⓎ⏕㢖ᗘ
ࡣࠊEFD ヨ㦂࡛ࡣ୧⣔⤫࡛ྠ➼࡛࠶ࡗࡓࡀࠊSP ヨ㦂ࡢ 300 mg/kg ⩌࡛ࡣࠊKbl:JW ⣔⤫ࡢ᪉ࡀ
Kbl:NZW⣔⤫ࡼࡾࡶ㧗࠿ࡗࡓࠋ୧⣔⤫࡟࠾ࡅࡿᑿࡢወᙧࡢ୺せ࡞✀㢮ࡣࠊ▷ᑿ࡛࠶ࡗࡓࠋSPヨ㦂
࡛ࡣࠊ୧⣔⤫࡜ࡶ▷ᑿࡣ୺࡟ዷፎ 9-10 ᪥ᢞ୚⩌࡟ࡳࡽࢀࠊKbl:JW ⣔⤫࡛ࡢⓎ⏕㢖ᗘࡣࠊEFD ࠾





Table 2-2-3 ⫾ඣእ⾲␗ᖖ – EFDヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷† ࢧࣜࢻ࣐࢖ࢻ‡ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 300 0 300 
⫾ඣᩘ 3955 28 19 20 
እ⾲␗ᖖ %(n) 0.0 (0) 96.9 (27) 5.0 (1) 91.7 (18) 
እ⬻ %(n) – 6.3 (2) – – 
㧊⭷⬻⒗ %(n) – 12.5 (1) – – 
║㒊㝯㉳ᡥᖹ %(n) – – – 16.7 (2) 
ᑠୖ㢡 %(n) – – – 22.2 (3) 
␗ᖖᅇ㌿ᡭ(๓⫥) %(n) – 66.3 (16) 5.0 (1) 35.4 (7) 
Ḟᣦ(๓⫥) %(n) – 60.0 (14) – 66.7 (13) 
▷ᣦ(๓⫥) %(n) – 25.0 (5) – 26.4 (5) 
ᣦᙧែ␗ᖖ(๓⫥) %(n) – 3.1 (1) – 16.0 (3) 
␗ᖖᅇ㌿ᡭ(ᚋ⫥) %(n) – 28.1 (3) – 37.5 (6) 
Ḟᣦ(ᚋ⫥) %(n) – 25.0 (2) – – 
ከᣦ(ᚋ⫥) %(n) – 6.3 (2) – 8.3 (1) 
▷ᣦ(ᚋ⫥) %(n) – 12.5 (1) – 2.1 (1) 
▷ᑿ %(n) – 81.3 (22) – 35.4 (5) 





Table 2-2-4 ⫾ඣእ⾲␗ᖖ – SPヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 50 150 300 0 150 300 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 78᪥ ዷፎ 712᪥ ዷፎ 78᪥ 
⫾ඣᩘ 39 35 37 40 42 39 31 
እ⾲␗ᖖ %(n) 2.9 (1) 0.0 (0) 12.2 (5) 16.8 (8) 0.0 (0) 3.3 (1) 40.7 (13)s 
↓⬻ %(n)   2.5 (1) 2.0 (1)    
㧊⭷⬻⒗ %(n)    8.6 (4)s   25.3 (10)s 
㧊⭷⒗ %(n)   7.2 (3) 6.1 (3)   2.0 (1) 
ཱྀ⵹ᆶ⿣ %(n) 2.9 (1)      
ཱྀ⵹ࣄࢲ␗ᖖ %(n) 2.9 (1)      
ᑠୖ㢡 %(n) 2.9 (1)  2.5 (1)    
ᑠୗ㢡 %(n) 2.9 (1)  2.5 (1)    
㢦㠃⿣ %(n)   2.5 (1) 2.5 (1)   
␗ᖖᅇ㌿ᡭ(๓⫥) %(n)       6.7 (1) 
⭡ቨ◚⿣ %(n)      3.3 (1) 
⫠㛛⊃✽ %(n)      3.3 (1) 
↓ᑿ %(n)      3.3 (1) 
▷ᑿ %(n) 2.9 (1)  2.5 (1)    
ᒅ᭤ᑿ %(n)   2.5 (1)    6.7 (1) 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 910᪥ ዷፎ 712᪥ ዷፎ 910᪥ 
⫾ඣᩘ 39 30 26 34 42 31 40 
እ⾲␗ᖖ %(n) 2.9 (1) 16.7 (2) 51.3 (11)s 83.3 (27)s 0.0 (0) 8.3 (2) 17.8 (7) 
ཱྀ⵹ᆶ⿣ %(n) 2.9 (1)      
ཱྀ⵹ࣄࢲ␗ᖖ %(n) 2.9 (1)      
ᑠୖ㢡 %(n) 2.9 (1)      
ᑠୗ㢡 %(n) 2.9 (1)      
␗ᖖᅇ㌿ᡭ(๓⫥) %(n)   8.6 (2) 51.1 (14)s   5.6 (2) 
␗ᖖᅇ㌿ᡭ(ᚋ⫥) %(n)       11.7 (4) 
Ḟᣦ(๓⫥) %(n)    53.3 (15)s   6.7 (2) 
▷ᣦ(๓⫥) %(n)  8.3 (1) 8.6 (2) 26.7 (4)  8.3 (2) 
ᣦᙧែ␗ᖖ(๓⫥) %(n)   20.0 (4) 16.1 (7)s   4.4 (2) 
▷ᑿ %(n) 2.9 (1) 8.3 (1) 27.8 (6) 76.1 (24)s   10.6 (4)s 
ᒅ᭤ᑿ %(n)  8.3 (1) 5.0 (1)    
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 1112᪥ ዷፎ 712᪥ ዷፎ 1112᪥ 
⫾ඣᩘ 39 46 34 34 42 48 39 
እ⾲␗ᖖ %(n) 2.9 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 
ཱྀ⵹ᆶ⿣ %(n) 2.9 (1)      
ཱྀ⵹ࣄࢲ␗ᖖ %(n) 2.9 (1)      
ᑠୖ㢡 %(n) 2.9 (1)      
ᑠୗ㢡 %(n) 2.9 (1)      









୰㛫ⴥḞᦆ࠾ࡼࡧᶓ㝸⭷࣊ࣝࢽ࢔ࡢⓎ⏕㢖ᗘࡣࠊKbl:NZW ⣔⤫ࡢ᪉ࡀ Kbl:JW ⣔⤫ࡼࡾࡶ㧗್ࡲ
ࡓࡣ㧗್ഴྥࢆ♧ࡋࡓࠋ୍᪉࡛ࠊ⫵ⴥ㛫⿣పᙧᡂࡢⓎ⏕㢖ᗘࡣࠊKbl:JW ⣔⤫ࡢ᪉ࡀ Kbl:NZW ⣔
⤫ࡼࡾࡶ㧗࠿ࡗࡓࠋ⫶ᑠᆺ໬ࡣࠊKbl:NZW࢘ࢧࢠ⫾ඣࡢ༙ᩘ౛࡛ࡳࡽࢀࡓࠋSPヨ㦂࡛ࡣࠊ୧⣔⤫




ⴥᑠᆺ໬ࡢྜィࡢⓎ⏕㢖ᗘࡣࠊKbl:NZW ⣔⤫ࡢ᪉ࡀ Kbl:JW ⣔⤫ࡼࡾ㧗್ഴྥ࡛࠶ࡗࡓࠋᶓ㝸⭷
࣊ࣝࢽ࢔ࡣࠊKbl:NZW⣔⤫࡛ዷፎ 7-8࠾ࡼࡧ 9-10᪥ᢞ୚⩌࡟ࡳࡽࢀࡓࠋSPヨ㦂ࡢ 150࠾ࡼࡧ 300 
mg/kgᢞ୚⩌ࡢወᙧ࠾ࡼࡧኚ␗Ⓨ⏕㢖ᗘࡣࠊከࡃࡢሙྜ࡛ྠ➼࠿ࡶࡋࡃࡣ⏝㔞࡟కࡗ࡚ቑຍࡋࡓࠋ





Table 2-2-5 ⫾ඣෆ⮚␗ᖖ࣭ኚ␗ – EFDヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷† ࢧࣜࢻ࣐࢖ࢻ‡ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 300 0 300 
⫾ඣᩘ 3955 28 19 20 
ෆ⮚␗ᖖ %(n) 0.0–1.9 (1) 83.1 (22) 30.0 (6) 95.8 (19) 
Ỉ㢌⑕ %(n) – 37.5 (9) – 28.5 (5) 
ᑠ║⌫ %(n) – 2.5 (1) – 13.9 (2) 
ᚰᐊ୰㝸⭷ᛶ㒊Ḟᦆ %(n) 0.0–1.9 (1) 21.9 (4) – 4.2 (1) 
኱ື⬦ᘪ㞳᩿ %(n) – 5.6 (2) – – 
㥽஌኱ື⬦ %(n) – 6.3 (2) – 4.2 (1) 
⫵ື⬦ᖿ⊃✽ %(n) – 9.4 (3) – 4.2 (1) 
㣗㐨⫼᪉㙐㦵ୗື⬦ %(n) – 25.0 (2) – – 
⫵୰㛫ⴥḞᦆ %(n) – 29.4 (10) 30.0 (6) 77.1 (15) 
⫵ᑠᆺ໬ %(n) 0.0–1.9 (1) 3.1 (1) – 20.8 (2) 
⬚㒊ᾮయ㈓␃ %(n) – 3.1 (1) – – 
ᶓ㝸⭷࣊ࣝࢽ࢔ %(n) 0.0–1.9 (1) 9.4 (3) – 27.1 (5) 
⫶ᑠᆺ໬ %(n) – – – 50.7 (9) 
⫢⮚ศⴥ␗ᖖ %(n) – 41.3 (10) – 22.9 (5) 
⫹ᄞᑠᆺ໬ %(n)  5.6 (2) – 4.2 (1) 
ෆ⮚ኚ␗ %(n) 0.0 (0) 73.1 (18) 0.0 (0) 29.2 (8) 
⫵ⴥ㛫⿣పᙧᡂ %(n) – 70.6 (17) – 25.0 (7) 






Table 2-2-6 ⫾ඣෆ⮚␗ᖖ࣭ኚ␗ – SPヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 50 150 300 0 150 300 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 78᪥ ዷፎ 712᪥ ዷፎ 78᪥ 
⫾ඣᩘ 39 35 37 40 42 39 31 
ෆ⮚␗ᖖ %(n) 2.9 (1) 19.4 (6)s 61.5 (23)s 62.5 (25)s 3.1 (1) 54.0 (19)s 67.1 (21)s 
Ỉ㢌⑕ %(n)  12.9 (3) 48.6 (19)s 43.7 (20)s 3.1 (1) 11.0 (4) 27.1 (11) 
ᑠ║⌫ %(n)   1.8 (1) 1.8 (1)   3.3 (1) 
ᚰᐊ୰㝸⭷ᛶ㒊Ḟᦆ %(n)    5.5 (3)   
㥽஌኱ື⬦ %(n)    3.6 (2)   
⫵ື⬦ᖿ⊃✽ %(n)    1.8 (1)   
㣗㐨⫼᪉㙐㦵ୗື⬦ %(n)  2.0 (1) 4.4 (2) -  11.1 (5) 13.3 (2) 
㣗㐨⫼᪉኱ື⬦ᘪ %(n)    1.8 (1)   
⫵୰㛫ⴥḞᦆ %(n)  2.0 (1) 6.7 (1) 12.1 (4)  29.6 (8)s 38.0 (12)s 
⫵ᑠᆺ໬ %(n)      4.0 (2) 2.2 (1) 
⬚⭢ᑠᆺ໬ %(n) 2.9 (1)      
ᶓ㝸⭷࣊ࣝࢽ࢔ %(n)      4.0 (2) 2.2 (1) 
⫢⮚ᄞ⬊ %(n)    1.8 (1)   
⫹ᄞ᠁ᐊ %(n)  2.5 (1)     
⭈⮚Ḟᦆ %(n)    6.7 (1)  3.3 (1) 6.7 (1) 
⭈⮚኱ᆺ໬ %(n)       6.7 (1) 
ෆ⮚ኚ␗ %(n) 2.9 (1) 0.0 (0) 1.8 (1) 9.8 (5) 0.0 (0) 5.3 (2) 34.2 (8)s 
⫵ⴥ㛫⿣పᙧᡂ %(n) 2.9 (1)  1.8 (1)    
⫵୰㛫ⴥᑠᆺ໬ %(n) 2.9 (1)   6.1 (3)  5.3 (2) 34.2 (8)s 
⫢ⴥ㛫⿣పᙧᡂ %(n)    3.6 (2)    
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 910᪥ ዷፎ 712᪥ ዷፎ 910᪥ 
⫾ඣᩘ 39 30 26 34 42 31 40 
ෆ⮚␗ᖖ %(n) 2.9 (1) 0.0 (0) 6.3 (2) 5.6 (2) 3.1 (1) 8.3 (2) 17.7 (6) 
Ỉ㢌⑕ %(n)     3.1 (1)  
኱⾑⟶㌿᥮ %(n)      4.2 (1) 2.5 (1) 
⫵୰㛫ⴥḞᦆ %(n)   2.8 (1) 5.6 (2)  4.2 (1) 8.0 (2) 
⬚⭢ᑠᆺ໬ %(n) 2.9 (1)      
ᶓ㝸⭷࣊ࣝࢽ࢔ %(n)       9.0 (3)s 
⫹ᄞ஧ศ %(n)   3.6 (1)    
⫹ᄞᑠᆺ໬ %(n)       2.2 (1) 
ෆ⮚ኚ␗ %(n) 2.9 (1) 0.0 (0) 0.0 (0) 18.9 (5) 0.0 (0) 25.6 (7) 16.3 (5) 
⫵ⴥ㛫⿣పᙧᡂ %(n) 2.9 (1)   16.7 (4)  3.6 (1) 6.7 (2) 
⫵୰㛫ⴥᑠᆺ໬ %(n) 2.9 (1)     22.0 (6) 9.7 (3) 
⫢ⴥ㛫⿣పᙧᡂ %(n)    6.7 (3)   
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 1112᪥ ዷፎ 712᪥ ዷፎ 1112᪥ 
⫾ඣᩘ 39 46 34 34 42 48 39 
ෆ⮚␗ᖖ %(n) 2.9 (1) 0.0 (0) 15.3 (3) 2.5 (1) 3.1 (1) 12.2 (6) 25.0 (12) 
↓║⌫ %(n)      2.5 (1) 
Ỉ㢌⑕ %(n)     3.1 (1)  
⬚⭢ᑠᆺ໬ %(n) 2.9 (1)      
⫵୰㛫ⴥḞᦆ %(n)   15.3 (3) 2.5 (1)  9.7 (5) 25.0 (12)s 
ෆ⮚ኚ␗ %(n) 2.9 (1) 3.3 (1) 0.0 (0) 2.5 (1) 0.0 (0) 4.3 (2) 4.5 (2) 
⫵ⴥ㛫⿣పᙧᡂ %(n) 2.9 (1) 3.3 (1)     
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Table 2-2-7 ⫾ඣ㦵᱁␗ᖖ – EFDヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷† ࢧࣜࢻ࣐࢖ࢻ‡ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 300 0 300 
⫾ඣᩘ 3955 28 19 20 
㦵᱁␗ᖖ %(n) 0.0–4.8 (3) 94.4 (26) 0.0 (0) 100.0 (20) 
๓㢌㦵⦭ྜ␗ᖖ %(n) – 51.3 (14) – 45.1 (8) 
㢌⵹㦵ᙧែ␗ᖖ %(n) – 15.6 (2) – 16.7 (2) 
㢌⵹㢦㠃㦵ᙧែ␗ᖖ %(n) – 3.1 (1) – – 
㢌㒊㦵⦭ྜ␗ᖖ %(n) 0.0–3.2 (2) – – – 
㰯㦵㛫⦭ྜ␗ᖖ %(n) – 43.1(8) – 22.2 (3) 
ୖ㢡㦵ᙧែ␗ᖖ %(n) – 3.1 (1) – 10.4 (2) 
㢌⵹㦵Ḟᦆ %(n) – 3.1 (1) – – 
㢌⵹㢦㠃㦵㒊ศḞᦆ %(n) – 43.8 (8) – – 
ୖ㢡㦵ᑠᆺ໬ %(n) – – – 18.1 (3) 
⬚㦵ศ⠇⒵ྜ %(n) 0.0–1.9 (1) – – 22.2 (3) 
⫘㦵▷ᑠ %(n) 0.0–1.7 (1) – – – 
⬚᳝ᘪḞᦆ %(n) 0.0–2.8 (1) – – – 
ᶨ㦵Ḟᦆ %(n) – 15.6 (2) – 16.7 (2) 
ᶨ㦵▷ᑠ %(n) – 33.1 (8) – 14.6 (4) 
኱⭣㦵Ḟᦆ %(n) – 12.5 (1) – – 
኱⭣㦵▷ᑠ %(n) – 25.0 (2) – 8.3 (1) 
⬯㦵Ḟᦆ %(n) – 25.0 (2) – 41.7 (6) 
⬯㦵▷ᑠ %(n) – 3.1 (1) – 4.2 (1) 
⭌㦵ᙙ᭤ %(n) – 25.0 (2) – 8.3 (1) 
᜝㦵Ḟᦆ %(n) – 12.5 (1) – 8.3 (1) 
ᣦ⠇㦵Ḟᦆ(๓⫥) %(n) – 68.8 (17) – 66.7 (12) 
ᣦ⠇㦵Ḟᦆ(ᚋ⫥) %(n) – 25.0 (2) – 16.7 (2) 
ᣦ⠇㦵ᙧែ␗ᖖ(๓⫥) %(n) – – – 5.6 (1) 
ᣦ⠇㦵㐣๫(ᚋ⫥) %(n) – 3.1 (1) – – 
௝᳝య⒵ྜ %(n) – 25.0 (2) – – 
ᑿ᳝ᙧែ␗ᖖ %(n) – 23.8 (9) – – 
ᑿ᳝⒵ྜ %(n) – 39.4 (7) – 39.6 (8) 





Table 2-2-8 ⫾ඣ㦵᱁␗ᖖ – SPヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 50 150 300 0 150 300 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 78᪥ ዷፎ 712᪥ ዷፎ 78᪥ 
⫾ඣᩘ 39 35 37 40 42 39 31 
㦵᱁␗ᖖ %(n) 2.9 (1) 10.5 (4) 57.7 (22)s 51.2 (19)s 2.1 (1) 15.7 (5) 54.4 (19)s 
㢌㒊㦵⦭ྜ␗ᖖ %(n)     2.1 (1)  
๓㢌㦵⦭ྜ␗ᖖ %(n)  4.0 (1) 29.6 (12)s 28.5 (10)s   7.8 (3) 
๓㢌㦵⒵ྜ %(n) 2.9 (1)  17.3 (6) 5.5 (3)  5.0 (1) – 
๓㢌㦵㰯㦵⒵ྜ %(n)   12.4 (5)s 6.8 (3)s  – 4.0 (2) 
㢌⵹㦵ᙧែ␗ᖖ %(n)    6.3 (3)s  – 25.3 (10)s 
㢌⵹㢦㠃㦵ᙧែ␗ᖖ %(n)   2.5 (1)    
㰯㦵㛫⦭ྜ␗ᖖ %(n) 2.9 (1)  5.2 (2)   2.0 (1) 2.0 (1) 
㰯㦵⒵ྜ %(n)  4.0 (1) 2.5 (1)   5.0 (1) 2.0 (1) 
㢌⵹㦵Ḟᦆ %(n)   5.0 (2) 8.0 (4)   
ୖ㢡㦵ᙧែ␗ᖖ %(n)      5.0 (1) 
⫘㦵⒵ྜ %(n)      3.3 (1) 
⬚㦵ศ⠇⒵ྜ %(n)  4.0 (2)    2.0 (1) 
⬚᳝ศ⠇㞀ᐖ %(n)  2.5 (1)     
⬯㦵Ḟᦆ %(n) 2.9 (1)      
⭜᳝ᙧែ␗ᖖ %(n)      3.3 (1) 
௝᳝య⒵ྜ %(n)    6.7 (1)   
௝᳝ᙧែ␗ᖖ %(n)      3.3 (1) 
ᑿ᳝ᙧែ␗ᖖ %(n)      3.3 (1) 6.7 (1) 
ᑿ᳝⒵ྜ %(n)   2.5 (1) 3.6 (2)   
ᑿ᳝య㓄ิ␗ᖖ %(n)       6.7 (1) 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 910᪥ ዷፎ 712᪥ ዷፎ 910᪥ 
⫾ඣᩘ 39 30 26 34 42 31 40 
㦵᱁␗ᖖ %(n) 2.9 (1) 27.8 (6)s 39.8 (10)s 70.6 (22)s 2.1 (1) 14.2 (4) 24.4 (10) 
๓㢌㦵⦭ྜ␗ᖖ %(n)    7.8 (3)   
㢌㒊㦵⦭ྜ␗ᖖ %(n)     2.1 (1) 3.6 (1) 
๓㢌㦵⒵ྜ %(n) 2.9 (1)      
㰯㦵㛫⦭ྜ␗ᖖ %(n) 2.9 (1)      3.3 (1) 
㢌⵹㦵Ḟᦆ %(n)       2.2 (1) 
⬚㦵ศ⠇⒵ྜ %(n)  5.3 (2)  4.4 (2)   
⬚᳝Ḟᦆ %(n)       1.7 (1) 
⫘㦵ᩘῶᑡ %(n)       1.7 (1) 
ୖ⭎㦵▷ᑠ %(n)    2.2 (1)   
ᶨ㦵Ḟᦆ %(n)    23.3 (6)s   
ᶨ㦵▷ᑠ %(n)    36.7 (9)s   
⬯㦵Ḟᦆ %(n) 2.9 (1)      6.7 (2) 
⬯㦵▷ᑠ %(n)       7.2 (3)s 
⭌㦵▷ᑠ %(n)    2.2 (1)   
᜝㦵Ḟᦆ %(n)       3.3 (1) 
ᣦ⠇㦵Ḟᦆ(๓⫥) %(n)   8.6 (2) 54.4 (15)s  8.3 (2) 6.7 (2) 
ᣦ⠇㦵㐣๫(๓⫥) %(n)   10.0 (2) 4.7 (2)   
⭜᳝Ḟᦆ %(n)    3.3 (1)   2.2 (1) 
ᑿ᳝ᙧែ␗ᖖ %(n)  11.5 (2)  23.6 (7)s   
ᑿ᳝⒵ྜ %(n)   24.9 (6)s 8.9 (3)s  2.3 (1) 1.7 (1) 
ᑿ᳝య㓄ิ␗ᖖ %(n)  11.1 (2) 12.7 (4) 4.4 (2)   3.3 (2) 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 1112᪥ ዷፎ 712᪥ ዷፎ 1112᪥ 
⫾ඣᩘ 39 46 34 34 42 48 39 
㦵᱁␗ᖖ %(n) 2.9 (1) 0.0 (0) 0.0 (0) 2.5 (1) 2.1 (1) 0.0 (0) 0.0 (0) 
๓㢌㦵⒵ྜ %(n) 2.9 (1)      
㢌㒊㦵⦭ྜ␗ᖖ %(n)     2.1 (1)  
㰯㦵㛫⦭ྜ␗ᖖ %(n) 2.9 (1)   2.5 (1)   












Table 2-2-9 ⫾ඣ㦵᱁ኚ␗ – EFDヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷† ࢧࣜࢻ࣐࢖ࢻ‡ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 300 0 300 
⫾ඣᩘ 3955 28 19 20 
㦵᱁ኚ␗ %(n) 22.0 (10)–41.3 (20) 28.8 (10) 78.3 (15) 79.2 (16) 
㢕⫘ %(n) 2.5 (1)–21.5 (10) 2.5 (1) – – 
᏶඲㐣๫⫘㦵 %(n) 3.7 (2)–12.1 (6) – 57.8 (11) 66.7 (14) 
▷ᑠ㐣๫⫘㦵 %(n) 12.9 (5)–16.0 (9) 23.1 (8) 20.6 (4) 18.1 (3) 
⬚㦵ศ⠇⣒≧⒵ྜ %(n) 0.0–2.4 (1) 3.1 (1) – 2.1 (1) 
⬚㦵ศ⠇஧ศ㦵໬ %(n) – 2.5 (1) – 4.2 (1) 
⬚᳝య஧ศ㦵໬ %(n) 0.0–2.8 (1) – – – 





Table 2-2-10 ⫾ඣ㦵᱁ኚ␗ – SPヨ㦂 
⣔⤫ྡ Kbl:JW Kbl:NZW 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ᢞ୚㔞 (mg/kg/᪥) 0 50 150 300 0 150 300 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 78᪥ ዷፎ 712᪥ ዷፎ 78᪥ 
⫾ඣᩘ 39 35 37 40 42 39 31 
㦵᱁ኚ␗ %(n) 18.2 (7) 28.7 (10) 56.7 (21) 21.4 (11) 81.9 (35) 84.9 (33) 100.0 (31)s
㢕᳝ᘪ཮≧ %(n)   2.2 (1)    
㢕⫘ %(n)  4.0 (1) 3.3 (1) 2.0 (1) 3.1 (1) 8.0 (4) 
᏶඲㐣๫⫘㦵 %(n) 5.4 (2) 6.0 (3) 27.0 (10) 11.8 (6) 63.1 (27) 67.8 (25) 82.2 (26) 
▷ᑠ㐣๫⫘㦵 %(n) 12.9 (5) 18.7 (6) 27.0 (12) 7.8 (4) 22.5 (10) 26.4 (12) 25.3 (8) 
⬚㦵ศ⠇㝵ẁ≧ %(n)  2.0 (1) 9.2 (2) 1.8 (1)  7.2 (2) 6.7 (1) 
⬚㦵ศ⠇⣒≧⒵ྜ %(n)      2.0 (1) 
⭜᳝ᩘኚ␗ %(n)   25.2 (9) 7.5 (4) 42.4 (17) 39.6 (13) 53.8 (19) 
௝᳝⭜᳝໬ %(n)   2.2 (1) 2.5 (1) 5.2 (2) 2.0 (1) 
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 910᪥ ዷፎ 712᪥ ዷፎ 910᪥ 
⫾ඣᩘ 39 30 26 34 42 31 40 
㦵᱁ኚ␗ %(n) 18.2 (7) 37.2 (10) 29.1 (7) 20.0 (5) 81.9 (35) 38.1 (12)s 28.3 (13)s 
㢕⫘ %(n)  13.9 (3)  12.2 (2) 3.1 (1) 7.1 (2) 2.5 (1) 
᏶඲㐣๫⫘㦵 %(n) 5.4 (2)  5.0 (1)  63.1 (27) 10.4 (4)s 9.7 (5)s 
▷ᑠ㐣๫⫘㦵 %(n) 12.9 (5)  24.1 (6) 3.3 (1) 22.5 (10) 19.3 (6) 15.0 (7) 
⬚㦵ศ⠇వ๫㦵໬∦ %(n)  24.2 (5)     
⬚㦵ศ⠇⣒≧⒵ྜ %(n)  2.5 (1)  4.4 (2)  3.6 (1) 
⬚㦵ศ⠇஧ศ㦵໬ %(n)  5.0 (2)     
⭜᳝௝᳝໬ %(n)       4.4 (2) 
⭜᳝ᩘኚ␗ %(n)     42.4 (17)  
௝᳝⭜᳝໬ %(n)     5.2 (2)  
ᢞ୚ᮇ㛫 ዷፎ 712᪥ ዷፎ 1112᪥ ዷፎ 712᪥ ዷፎ 1112᪥ 
⫾ඣᩘ 39 46 34 34 42 48 39 
㦵᱁ኚ␗ %(n) 18.2 (7) 21.1 (10) 11.8 (3) 9.8 (3) 81.9 (35) 56.5 (26) 53.4 (25) 
㢕⫘ %(n)  3.3 (2)  4.2 (1) 3.1 (1) 2.0 (1) 3.1 (1) 
᏶඲㐣๫⫘㦵 %(n) 5.4 (2) 4.4 (2)   63.1 (27) 28.8 (13) 43.5 (20) 
▷ᑠ㐣๫⫘㦵 %(n) 12.9 (5) 15.6 (7) 11.8 (3) 5.6 (2) 22.5 (10) 28.2 (13) 12.7 (7) 
⭜᳝௝᳝໬ %(n)  1.7 (1)     
⭜᳝ᩘኚ␗ %(n)     42.4 (17) 4.4 (2) 24.9 (12) 






⾑₢୰ࡢࢧࣜࢻ࣐࢖ࢻ⃰ᗘࡢ Cmax (⾑₢୰⃰ᗘࡢ᭱㧗್)࠾ࡼࡧ AUC0-24h (⸆≀ᢞ୚࠿ࡽ 24᫬
㛫ᚋࡲ࡛ࡢ⾑୰⃰ᗘ㸫᫬㛫᭤⥺ୗ㠃✚ࠊ⸆≀ࡢ྾཰㔞ࡢᣦᶆ)ࡣࠊ୧⣔⤫࡜ࡶ⏝㔞࡟౫Ꮡࡋ࡚ቑຍ
ࡋࠊKbl:JW⣔⤫ࡢ 150 mg/kg௨ୖࡢᢞ୚⩌ࡢ Tmax (ᢞ୚ᚋ࡟⾑₢୰⃰ᗘࡀ᭱㧗್ࢆ♧ࡋࡓ᥇⾑᫬








Table 2-2-11 SPヨ㦂ࡢࢺ࢟ࢩࢥ࢟ࢿࢸ࢕ࢡࢫࣃ࣓࣮ࣛࢱ࣮ 
⣔⤫ Kbl:JW Kbl:NZW 
ᢞ୚㔞 (mg/kg/᪥) 50 150 300 150 300 
 ዷፎື≀ᩘ 4 4 4 4 5 
ዷፎ 7᪥ Tmax (hr) § 4.3r2.9 8.0r0.0 8.0r0.0 8.0r0.0 6.6r3.1 
 Cmax (ȝg/mL) § 5.65r1.46 13.90r3.60 16.76r3.25 13.21r3.37 16.59r2.39 
 AUC0-24h (ȝg·hr/mL) § 73.8r14.4 210.9r63.1 284.8r25.7 191.7r34.5 307.4r25.3 
 ዷፎື≀ᩘ 3 4 4 3 4 
ዷፎ 9᪥ Tmax (hr) § 4.7r3.1 7.0r2.0 7.0r2.0 8.0r0.0 6.3r3.5 
 Cmax (ȝg/mL) § 5.82r0.75 12.14r0.69 17.74r2.36 13.65r2.64 16.15r2.46 
 AUC0-24h (ȝg·hr/mL) § 82.8r6.5 189.7r9.3 313.7r46.3 195.5r21.9 304.1r16.0 
 ዷፎື≀ᩘ 4 4 3 4 3 
ዷፎ 11᪥ Tmax (hr) § 6.0r2.3 8.0r0.0 13.3r9.2 8.0r0.0 8.0r0.0 
 Cmax (ȝg/mL) § 5.45r0.47 11.36r1.79 12.68r1.20 12.81r2.38 18.76r0.36 







































































EFD ࠾ࡼࡧ SP ヨ㦂࡜ࡶእ⾲␗ᖖ࡛࠶ࡿ▷ᑿࡢⓎ⏕㢖ᗘࡸᑿ᳝ᙧែ␗ᖖࠊᑿ᳝⒵ྜ࠾ࡼࡧᑿ᳝




ፎ 8-15᪥࡟ᢞ୚ࡋࡓ JW⣔⤫(⏕⏘⪅୙᫂)࡟࠾࠸࡚ 18.2%(8/44౛)ࡢ⫾ඣ࡟▷ᑿࡀほᐹࡉࢀࡓࡇ࡜
ࡀụ⏣ࡽ࡟ࡼࡗ࡚ሗ࿌ࡉࢀ࡚࠸ࡿ(Ikedaࡽ 1965ᖺ)ࠋࡲࡓࠊNZW࢘ࢧࢠ࡛ࡣࠊ180 mg/kgࡢࢧࣜ
ࢻ࣐࢖ࢻࢆዷፎ 7-19 ᪥࡟ᢞ୚ࡋࡓ Hra:(NZW)⣔⤫ࡢ 142 ⫾ඣ୰ࠊ▷ᑿࡀ 69 ౛ࠊᑿ᳝㓄ิ␗ᖖࡀ







࡚ࠊ⫵୰㛫ⴥḞᦆࡣ 1⫾ඣࠊ⫵୰㛫ⴥᑠᆺ໬ࡣ 2⫾ඣ࡟ࡋ࠿ほᐹࡉࢀ࡚࠸࡞࠸(Table 2-1-4࠾ࡼࡧ
5)ࠋ୍᪉࡛ࠊEFD ヨ㦂ࡢᑐ↷⩌࡛⫵୰㛫ⴥḞᦆࡣ Kbl:NZW ⣔⤫ࡢ 19 ⫾ඣ୰ 6 ౛࡛ࡳࡽࢀࠊ
Hsdlf:NZW⣔⤫ࢆ౑⏝ࡋࡓ E7115 (㐀ᙳ๣࡛࠶ࡿ࢞ࢻ࣋ࣥ㓟ࢪ࣓ࢢ࣑ࣝࣥ〇๣)ࡢ EFDヨ㦂࡟࠾࠸














ࢆ♧ࡋࠊSPヨ㦂࡛ࡣࠊࡇࡢᡤぢࡣ Kbl:NZW⣔⤫ࡢዷፎ 7-8࠾ࡼࡧ 9-10᪥ᢞ୚⩌࡟ࡋ࠿ࡳࡽࢀ࡞
࠿ࡗࡓࠋࡇࡢᡤぢࡣ 50࠾ࡼࡧ 150 mg/kgࢆᢞ୚ࡋࡓᡃࠎࡢணഛⓗ࡞ EFDヨ㦂(ࢹ࣮ࢱᥦ♧ࡏࡎ)࡛

















ヨ㦂࠾ࡼࡧ SPヨ㦂ࡢ 300 mg/kgࡢዷፎ 7-8᪥ᢞ୚⩌࡛ࡳࡽࢀࠊᑠ㢡ࡣ SPヨ㦂࡛ࡣ Kbl:JW࢘ࢧࢠ
ࡢ 150 mg/kg ⩌࡟ࡢࡳほᐹࡉࢀࡓࠋᚑࡗ࡚ࠊࡇࢀࡽࡢⓎ⏕㢖ᗘࡢᕪࡣ୧ヨ㦂㛫ࡢࡤࡽࡘࡁࡢ⠊ᅖ
ෆ࡟ྵࡲࢀ࡚࠾ࡾࠊ⣔⤫ᕪࢆ♧၀ࡍࡿኚ໬࡛ࡣ࡞࠸࡜⪃࠼ࡽࢀࡓࠋ 
SPヨ㦂࡛ࡣࠊKbl:JW࢘ࢧࢠࡢ 150 mg/kgࡢዷፎ 7-8᪥ᢞ୚⩌࡟࠾ࡅࡿ↓⬻ࠊ㧊⭷⒗ࠊỈ㢌࡞ࡽ













᪥࡛࠶ࡿࡀࠊ࢘ࢧࢠ࡛ࡣ๓⫥ⱆ࠾ࡼࡧᚋ⫥ⱆࡢᙧᡂࡣࡑࢀࡒࢀዷፎ 10.5-11.0 ᪥࡟ほᐹࡉࢀ 
(Ronald 2006ᖺ)ࠊᮏヨ㦂࡟࠾ࡅࡿወᙧឤཷᮇࡼࡾࡸࡸ㐜ࢀ࡚࠸ࡓࠋࡋ࠿ࡋ࡞ࡀࡽ Fgf8ࠊFgf10࠾
ࡼࡧ Twist࡞࡝ࡢᅄ⫥Ⓨ⏕࡟㛵㐃ࡍࡿ㑇ఏᏊࡣࠊዷፎ 10᪥ࡢ࢘ࢧࢠ⬇ࡢ㐍⾜ᖏ࠶ࡿ࠸ࡣእ⬇ⴥᛶ
㡬ሐ࡟࠾࠸᳨࡚ฟࡉࢀ(Hansen ࡽ 2002 ᖺ)ࠊᅄ⫥Ⓨ⏕ࡣዷፎ 10 ᪥௨๓࡟ጞࡲࡗ࡚࠸ࡿ࡜⪃࠼ࡽࢀ
ࡓࠋᣦወᙧࡢឤཷᮇࡣዷፎ 9-10᪥࡛࠶ࡾࠊࡇࡢ᫬Ⅼ࡛ࡣᣦᵝࡢᵓ㐀ࡣほᐹࡉࢀ࡞࠸ࡇ࡜࠿ࡽࠊᣦ
ࡢᙧᡂࡀጞࡲࡿ௨๓࡟ࢧࣜࢻ࣐࢖ࢻ࡟ឤཷᛶࡀ࠶ࡿ㐣⛬ࡀᏑᅾࡍࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ⫵ࡢወᙧ
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➨ 3❶ ⫥ᙧᡂ㐣⛬࡛ാࡃ㑇ఏᏊࡢࢧࣜࢻ࣐࢖ࢻ࡟ࡼࡿⓎ⌧ኚ໬ 
 









Fgf8ࠊFgf10࠾ࡼࡧ TwistⓎ⌧ࡢኚ໬ࢆ᳨ฟࡋࡓሗ࿌ࡀ 1ࡘᏑᅾࡍࡿࡢࡳ࡛࠶ࡗࡓ(Hansenࡽ 2002
ᖺ)ࠋࡑࡢ௚ࡢື≀✀࡛ࡣ Fgf8࡟ࡘ࠸࡚ࡣࢮࣈࣛࣇ࢕ࢵࢩ࡛ࣗ(Itoࡽ 2010ᖺ)ࠊFgf8ࠊFgf10ࠊBmp4ࠊ
Bmp5ࠊBmp7ࠊDkk1ࠊIrs2ࠊTbx5 ࠾ࡼࡧ Sall4 ࡟ࡘ࠸࡚ࡣࢽ࣡ࢺࣜ⬇࡛(Ito ࡽ 2010 ᖺࠊKnobloch
ࡽ 2007ᖺࠊ2008ᖺ࠾ࡼࡧ 2011ᖺࠊKnobloch࠾ࡼࡧ Ruther 2008ᖺ) ࢧࣜࢻ࣐࢖ࢻ࡟ࡼࡿ⫥ⱆ࡛
ࡢⓎ⌧ࡢኚ໬ࡀሗ࿌ࡉࢀ࡚࠸ࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊJW⣔⤫ࡢ࢘ࢧࢠ࡛ࡣ⫥ᙧᡂ࡟㛵୚ࡍࡿ㑇ఏᏊࡢ
ኚ໬࡟ࡘ࠸࡚ࡣㄪ࡭ࡽࢀ࡚࠸࡞࠿ࡗࡓࡇ࡜࠿ࡽࠊᡃࠎࡣࠊࢧࣜࢻ࣐࢖ࢻ࡟ࡼࡿ๓⫥ወᙧࡢⓎ⏕㢖
ᗘࡀ Kbl:NZW࢘ࢧࢠࡼࡾࡶ㧗࠸ Kbl:JW࢘ࢧࢠࢆ⏝࠸࡚ࠊ⫥ᙧᡂ࡟㔜せ࡞ാࡁࢆࡶࡘ 3✀㢮ࡢ㑇
ఏᏊ(Fgf8ࠊBmp4ࠊHoxa11)ࡢ⫥ⱆ࡛ࡢⓎ⌧࡟ࡘ࠸࡚ࢧࣜࢻ࣐࢖ࢻࡢᙳ㡪ࢆ᳨ウࡋࡓࠋ 
⫥ᙧᡂ࡟࠾࠸࡚ Fgf8ࡣ⫥ⱆࡀᙧᡂࡉࢀጞࡵࡿ࡜୺࡟ AER࡛Ⓨ⌧ࡋࠊAERࡢ┤ୗ࡛ቑṪࡋ࡚⬇
ࡢ㐲఩᪉ྥ࡬ࡢᡂ㛗ࢆㄏᑟࡍࡿ㐍⾜ᖏࡢ⥔ᣢ࡟㛵୚ࡋ࡚࠸ࡿ(Fig. 3-1-1 A࠾ࡼࡧ B)ࠋFgf8ࡢⓎ⌧
ࡣࠊNZW ࢘ࢧࢠ࡟࠾࠸࡚ࢧࣜࢻ࣐࢖ࢻࡢᙳ㡪࡛ᮏ᮶࡞ࡽⓎ⌧ࡋ࡚࠸ࡿࡣࡎࡢዷፎ 10 ᪥⬇ࡢணᐃ







ࡧ㐍⾜ᖏ࡛Ⓨ⌧ࡋࠊࡑࡢᡂ㛗࡟ᑐࡋ࡚ᢚไⓗ࡟స⏝ࡍࡿ(Fig. 3-1-1 A࠾ࡼࡧ B)ࠋBmp㑇ఏᏊࡢ୰
࡛ Bmp4ࡢⓎ⌧ࡣࢧࣜࢻ࣐࢖ࢻࡢ᭚㟢࡟ࡼࡾࢽ࣡ࢺࣜ⬇ࡢ⫥ⱆ࡛ቑຍࡍࡿࡇ࡜ࡀ WISHἲ࡟ࡼࡗ
࡚♧ࡉࢀ࡚࠸ࡿ(Knoblochࡽ 2007ᖺ)ࠋ 
Hoxa11 ࡣࠊࡑࡢࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫ࡛ᑻ㦵࠾ࡼࡧᶨ㦵ࡢᙧែ␗ᖖࡀ⏕ࡌ(Small ࠾ࡼࡧ Potter 
1993ᖺ)ࠊHoxa11࠾ࡼࡧ Hoxd11ࡢࢲࣈࣝࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫ࡛ࡣࡼࡾ㢧ⴭ࡞㦵ࡢ▷⦰໬ࡀ㉳ࡇࡿ






⮬⬮㒊ࡢወᙧ࡟㛵㐃ࡋࡓ㑇ఏᏊⓎ⌧ኚ໬࡜ࡢ༊ูࡀᅔ㞴࡜ண᝿ࡉࢀࡓ(Kamiyama ࡽ 2012 ᖺ)ࠋᚑ






Fig. 3-1-1 ᅄ⫥ࡢⓎ⏕࡟࠾ࡅࡿ Fgf࠾ࡼࡧ Bmpࡢᙺ๭ 
   
⫥ⱆ䜢⫼ഃ䛛䜙ほᐹ䛧䛯ሙྜ䛾ᶍᘧᅗ㻌
 
A: ഃᯈ୰⬇ⴥ࡟Ⓨ⌧ࡋࡓ Fgf10 ࡢస⏝࡟ࡼࡾእ⬇ⴥࡀ⫧ཌࡋࡣࡌࡵࡿࠋ⫧ཌ㒊ศࡢ⭡ഃ୰⬇
ⴥ࡛ Bmp (Bmp2ࠊBmp4ࠊBmp7) ࡀMsx2ࢆ௓ࡋ࡚እ⬇ⴥᛶ㡬ሐ(AER)ࡢᙧᡂࢆㄏᑟࡍࡿࠋ
ᙧᡂࡉࢀࡓ AER࡛ࡣ Fgf4࠾ࡼࡧ Fgf8ࡀⓎ⌧ࡍࡿࠋ 
 








































































࡬ࡢᢞ୚᪥࠾ࡼࡧᢞ୚㔞ࡣ௨ୗࡢ㏻ࡾ㸹ዷፎ 10᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇㸸ዷፎ 9᪥ࠊ300 mg/kgࠊዷ
ፎ 11᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇㸸ዷፎ 9࠾ࡼࡧ 10᪥ࠊ300 mg/kgࠊዷፎ 12᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇㸸ዷፎ 9
࠾ࡼࡧ 10᪥ࠊ300ࡲࡓࡣ 500 mg/kgࠋKbl:JW࢘ࢧࢠ࡬ࡢ 300 mg/kgࡢዷፎ 9࠾ࡼࡧ 10᪥ᢞ୚࡟ࡼ
ࡗ࡚␗ᖖᅇ㌿ᡭ࡞࡝ࡢ๓⫥ወᙧࡀ㧗㢖ᗘ࡟(14/34 ⫾ඣ)ㄏⓎࡉࢀࡿࡇ࡜ࡀุ᫂ࡋ࡚࠸ࡿ(Table 




ዷፎ 10ࠊ11ࡲࡓࡣ 12᪥ࡢ༗๓୰࡟ẕື≀ࢆࢳ࢜࣌ࣥࢱ࣮ࣝࢼࢺ࣒ࣜ࢘(0.5 gࠊ㟼ὀ)࡛㯞㓉ࡋࠊ







Fgf8 ࠾ࡼࡧ Bmp4 ࡢ RNA ࣉ࣮ࣟࣈ(antisense RNA)ࡣࠊᰴᘧ఍♫࢔࣡ࢪ࢙ࢽࢵࢡ(ᚨᓥ┴)࡛ࠊ
Hoxa11ࡢ RNAࣉ࣮ࣟࣈࡣࠊࢪ࢙ࣀࢫࢱࢵࣇᰴᘧ఍♫(ᮾி㒔)࡛ Digoxygeninᶆ㆑ RNA㸦dig-RNA㸧
࡜ࡋ࡚ྜᡂࡋࡓࠋFgf8㸸ࣉ࣮ࣟࣈసᡂ⏝ሷᇶ㓄ิ࡜ࡋ࡚ Fischer ࡽࡀ౑⏝ࡋࡓ࣐࢘ࢫ cDNA 
(Accession No. AF474181)ࡢ 174–763࡟┦ᙜࡍࡿ 590 bp࡜ྠ➼ࡢ㓄ิࢆタᐃࡋࡓ(Fischerࡽ 2002ᖺ)ࠋ
Bmp4㸸ࣉ࣮ࣟࣈసᡂ⏝ሷᇶ㓄ิ࡜ࡋ࡚ Hopf ࡽࡀ౑⏝ࡋࡓ࢘ࢧࢠ cDNA (Accession No. 
NM_001195723.1)ࡢ 689-1181࡟┦ᙜࡍࡿ 493 bpࢆタᐃࡋࡓ(Hopfࡽ 2011ᖺ)ࠋHoxa11㸸ࣉ࣮ࣟࣈ
㓄ิసᡂ⏝ሷᇶ࡜ࡋ࡚࢘ࢧࢠ cDNA (Accession No. 001171404.1)ࡢ 236-504࡟┦ᙜࡍࡿ 269 bpࢆタ
ᐃࡋࡓࠋ 
 
Whole mount in situ hybridization 
Dig ᶆ㆑ RNA ࣉ࣮ࣟࣈࢆ⏝࠸ࡓ WISH ἲࡣࠊ࢘ࢧࢠึᮇ⬇⏝ࡢ Cold Spring Harbor Protocol 
(Püschelࡽ 2010ᖺ)࡟ᚑࡗࡓࠋࣁ࢖ࣈࣜࢲ࢖ࢮ࣮ࢩࣙࣥ ᗘࡣ 70Υ࡛ᐇ᪋ࡋࡓࠋ 
 
⬇ࡢᙧែᏛⓗゎᯒ 
㢌Ẋ㛗࠾ࡼࡧ㢌㛗(⬇ࡢᚋ㢌㒊࠿ࡽ๓㢌㒊ඛ➃ࡲ࡛ࡢ㛗ࡉ)(Fig. 3-1-3 A)࡞ࡽࡧ࡟ AER࡟࠾ࡅࡿ
Fgf8Ⓨ⌧㡿ᇦ㛗ࡣࠊࢹࢪࢱࣝ㢧ᚤ㙾࡛ ᐃࡋ(Fig. 3-1-3 B)ࠊయ⠇ᩘࡣᐇయ㢧ᚤ㙾ୗ࡛ィᩘࡋࡓࠋ
⫥ⱆࡢ Hoxa11Ⓨ⌧㡿ᇦࡢ๓㒊ഃࠊ୰㛫㒊࠾ࡼࡧᚋ㒊ഃࡢᖜࡣྠࠊ ୍ࡢゅᗘ࠿ࡽ᧜ᙳࡋࡓ෗┿ࢆ⏝














Ⓨ⏕ᣦᶆࢹ࣮ࢱ࠾ࡼࡧⓎ⌧㡿ᇦࡢ㛗ࡉ㸭ᖜ(Table 3-1-1㹼4)ࡣࠊF ᳨ᐃ(Snedecor ࠾ࡼࡧ Cochran 
1980ᖺ)࡟ࡼࡾᑐ↷⬇࡜ࢧࣜࢻ࣐࢖ࢻ⬇ࡢศᩓࡢ୍ᵝᛶࡢ᳨ᐃࢆᐇ᪋ࡋࠊ➼ศᩓࡢሙྜ࡟ࡣStudent
ࡢ t᳨ᐃ(Snedecor࠾ࡼࡧ Cochran 1980ᖺ)ࠊ୙➼ศᩓࡢሙྜ࡟ࡣ Aspin-Welchࡢ t᳨ᐃ(Snedecor࠾
ࡼࡧ Cochran 1980ᖺ)࡟ࡼࡾᖹᆒ್ࡢᕪࡢ᳨ᐃࢆᐇ᪋ࡋࡓࠋᩓᕸᅗ(Fgi. 3-1-5࠾ࡼࡧ 7)࡟࠾ࡅࡿ㢌
㛗࡜Ⓨ⌧㡿ᇦࡢ㛗ࡉ㸭ᖜ࡟ࡘ࠸࡚ࡣࠊࣆ࢔ࢯࣥࡢ┦㛵ಀᩘ(Snedecor࠾ࡼࡧ Cochran 1980 ᖺ)ࢆồ



















ࡗࡓࡀࠊ㢌Ẋ㛗ࠊ㢌㛗࠾ࡼࡧయ⠇ᩘ࡞࡝ࡢⓎ⏕ᣦᶆ࡟ࡣࠊዷፎ 10 ࠾ࡼࡧ 11 ᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇
࡛పୗഴྥ࠶ࡿ࠸ࡣ᭷ព࡞పୗࡀㄆࡵࡽࢀࡓ(Table 3-1-1)ࠋࡋ࠿ࡋ࡞ࡀࡽࠊዷፎ 12 ᪥⬇࡛ࡣࠊࡇ




ዷፎ 10᪥ ዷፎ 11᪥ ዷፎ 12᪥ 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ
ዷፎື≀ᩘ 3 2 3 3 7 9 
⬇ᩘ 18 16 21 22 36 39 
㢌Ẋ㛗(mm) † 3.22±0.32 3.10±0.19 5.14±0.37 4.52±0.37** 6.29±0.35 6.27±0.37 
㢌㛗(mm) † 1.32±0.16 1.27±0.08 2.61±0.21 2.17±0.25** 3.41±0.30 3.41±0.26 






ゎᯒ࡟⏝࠸ࡓዷፎ 10࠾ࡼࡧ 11᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇ࡢⓎ⏕ᣦᶆ࠾ࡼࡧ AER࡟࠾ࡅࡿ Fgf8ࡢ⥺
≧ࡢⓎ⌧㡿ᇦࡢᗈࡉ(Ⓨ⌧㡿ᇦ㛗࡜ࡋ࡚ィ )ࡣࠊᑐ↷⬇࡟ẚ࡭࡚᭷ព࡞ప್ࡲࡓࡣప್ഴྥࢆ♧ࡋ
ࡓ(Table 3-1-2)ࠋዷፎ 10᪥⬇࡛ᚋ⫥ⱆ࡛ࡢⓎ⌧ࡀㄆࡵࡽࢀࡓࡢࡣࠊᑐ↷⬇ࡢ 1౛ࡢࡳ࡛࠶ࡗࡓ(Fig. 
3-1-4 C)ࠋዷፎ 10࠾ࡼࡧ 11᪥ࡢ๓⫥࠾ࡼࡧᚋ⫥࡛ࡢⓎ⌧㡿ᇦ㛗ࡣࠊᡂ㛗ᢚไࢆక࠺▸ᑠࢧࣜࢻ࣐
࢖ࢻ⬇ࡢ᪉ࡀࠊࡑ࠺࡛࡞࠸⬇࡟ẚ࡭࡚⦰ᑠࡍࡿഴྥࢆ♧ࡋࡓ(Fig. 3-1-4 A-B࠾ࡼࡧ E-H)ࠋዷፎ 12
᪥ࡢᑐ↷⬇࡜ࢧࣜࢻ࣐࢖ࢻ⬇ࡢ㛫࡟ࡣࠊⓎ⏕ᣦᶆ࠾ࡼࡧⓎ⌧㡿ᇦ㛗࡟ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(Table 










Table 3-1-2 Fgf8Ⓨ⌧☜ㄆ⬇ࡢⓎ⏕ᣦᶆ࠾ࡼࡧⓎ⌧㡿ᇦ㛗 
ዷፎ 10᪥ ዷፎ 11᪥ ዷፎ 12᪥ 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ
ዷፎື≀ᩘ 2 1 2 3 5 6 
⬇ᩘ 7 7 7 8 15 14 
㢌Ẋ㛗(mm) † 3.37±0.37 3.13±0.22 5.18±0.46 4.69±0.36* 6.25±0.40 6.29±0.38 
㢌㛗(mm) † 1.39±0.19 1.29±0.09 2.68±0.26 2.27±0.22** 3.30±0.24 3.38±0.31 
య⠇ᩘ† 25.9±1.3 24.6±0.8* 37.6±1.1 36.1±1.2* 44.7±1.5 44.9±1.3 
Ⓨ⌧㡿ᇦ㛗(mm) 
ྑ๓⫥ⱆ† 0.61±0.20 0.48±0.14 0.76±0.07 0.56±0.13** 1.33±0.23 (13) 1.41±0.24 
ᕥ๓⫥ⱆ† 0.62±0.18 0.42±0.11* 0.76±0.06 0.55±0.13** 1.34±0.23 1.39±0.23 
ྑᚋ⫥ⱆ† 0.35 (1)  0.73±0.05 0.54±0.12** 1.16±0.15 (13) 1.25±0.15 





Fig. 3-1-4 ⫥ⱆ࡛ࡢ Fgf8ࡢⓎ⌧ 
๓⫥ⱆ㻌 ᚋ⫥ⱆ㻌
ᑐ↷㻌 䝃䝸䝗䝬䜲䝗㻌 ᑐ↷㻌 䝃䝸䝗䝬䜲䝗㻌
ዷፎ 㻝㻜 ᪥㻌 㻌 㻌 㻌
 
ዷፎ 㻝㻝 ᪥㻌   
   
ዷፎ 㻝㻞 ᪥㻌   
 
ዷፎ 10᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇ࡢᚋ⫥ⱆࢆ㝖ࡁࠊFgf8ࡣ⫥ⱆࡢ AER࡛Ⓨ⌧ࡋࡓࠋዷፎ 10࠾ࡼࡧ 11
᪥⬇ࡢ๓⫥ⱆ(B, F)࠾ࡼࡧዷፎ 11᪥⬇ࡢᚋ⫥ⱆ(H)࡛ࡢࢧࣜࢻ࣐࢖ࢻ⬇ࡢⓎ⌧㡿ᇦ㛗ࡣᑐ↷⩌࡟ẚ

















































































ዷፎ 11 ᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇ࡢⓎ⏕ᣦᶆࡣࠊᑐ↷⩌࡟ẚ࡭࡚᭷ព࡞ప್ࢆ♧ࡋࡓ(Table 3-1-3)ࠋࡋ
࠿ࡋࠊࢧࣜࢻ࣐࢖ࢻ⬇ࡢࢧ࢖ࢬࡀᑐ↷⬇ࡼࡾᑠࡉ࠸࡟ࡶ࠿࠿ࢃࡽࡎࠊHoxa11ࡢ๓⫥࠾ࡼࡧᚋ⫥ⱆ


















ዷፎ 11᪥ ዷፎ 12᪥ 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ዷፎື≀ᩘ 3 2 5 5 
⬇ᩘ 7  7  13  12  
㢌Ẋ㛗(mm) † 5.03±0.29 4.42±0.41** 6.34±0.33 6.32±0.33 
㢌㛗(mm) † 2.55.19 2.10±0.25** 3.50±0.29 3.39±0.26 
య⠇ᩘ† 37.0±0.6 35.0±1.2** 45.8±1.1 45.3±1.0 
ዷፎ 12᪥ 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
⬇ᩘ 13  12  
Ⓨ⌧㡿ᇦᖜ (mm) 
ྑ๓⫥ⱆ† 
๓㒊 0.45±0.03 0.34±0.06** 
୰㛫㒊 0.25±0.02 0.25±0.02 
ᚋ㒊 0.33±0.03 0.34±0.04 
ᕥ๓⫥ⱆ† 
๓㒊 0.44±0.04 0.35±0.06** 
୰㛫㒊 0.26±0.03 0.26±0.03 
ᚋ㒊 0.32±0.02 0.33±0.03 
ྑᚋ⫥ⱆ† 
๓㒊 0.63±0.13 0.65±0.08 
୰㛫㒊 0.46±0.05 0.44±0.05 
ᚋ㒊 0.60±0.10 0.61±0.10 
ᕥᚋ⫥ⱆ† 
๓㒊 0.59±0.13 0.58±0.07 
୰㛫㒊 0.43±0.04 0.43±0.04 










ᑐ↷㻌 䝃䝸䝗䝬䜲䝗㻌 ᑐ↷㻌 䝃䝸䝗䝬䜲䝗㻌 ᑐ↷㻌 䝃䝸䝗䝬䜲䝗㻌
 
)
    
ዷፎ 㻝㻞 ᪥㻌
๓⫥ⱆ㻌 ᚋ⫥ⱆ 
ᑐ↷㻌 䝃䝸䝗䝬䜲䝗㻌 ᑐ↷㻌 䝃䝸䝗䝬䜲䝗㻌
























































ࢃࡎ࠿࡟ప್ࢆ♧ࡋࠊዷፎ 11᪥࡛ࡣ᭷ព࡟పୗࡋࡓ(Table 3-1-4)ࠋࡋ࠿ࡋ࡞ࡀࡽࠊዷፎ 12᪥࡛ࡣࠊ
ᑐ↷࠾ࡼࡧࢧࣜࢻ࣐࢖ࢻ⬇ࡢ㛫ࡢⓎ⏕ᣦᶆࡢ್࡟ᕪࡣ࡞࠿ࡗࡓ(Table 3-1-4)ࠋ⫥ⱆ࡟࠾ࡅࡿ Bmp4
ࡢⓎ⌧ࣃࢱ࣮ࣥ࡟ࡘ࠸࡚ࠊᑐ↷⬇࡜ࢧࣜࢻ࣐࢖ࢻ⬇࡜ࡢ㛫࡟᫂☜࡞㐪࠸ࡣࡳࡽࢀ࡞࠿ࡗࡓ(Fig. 




ዷፎ 10᪥ ዷፎ 11᪥ ዷፎ 12᪥ 
⩌ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ ᑐ↷ ࢧࣜࢻ࣐࢖ࢻ 
ዷፎື≀ᩘ 1 1 3 3 3 5 
⬇ᩘ 7  7  7  7  8  13  
㢌Ẋ㛗(mm) † 3.24±0.23 3.08±0.17 5.20±0.39 4.42±0.31** 6.29±0.30 6.20±0.41 
㢌㛗(mm) † 1.34±0.07 1.26±0.08 2.59±0.17 2.12±0.29** 3.46±0.36 3.45±0.22 













































































































































































































Lee CJࡽࡣࠊ࢘ࢧࢠ⬇ࡢ඲⬇ᇵ㣴⣔࡟࠾࠸࡚ࠊዷፎ 9᪥࡟᦬ฟࡋࡓ⬇࡟ࢧࣜࢻ࣐࢖ࢻࢆ 48᫬㛫
᭚㟢ࡍࡿ࡜ࠊᚋ⬻ࡢⓎ⏕ࡀ 17%పୗࡍࡿ࡜ྠ᫬࡟๓⫥ⱆ࠾ࡼࡧᚋ⫥ⱆࡢᡂ㛗ࡀ᭱኱ 71%ᢚไࡉࢀ
ࡿࡇ࡜ࢆሗ࿌ࡋࡓ(Leeࡽ 2011 ᖺ)ࠋᡃࠎࡢᐇ㦂࡛ࡣࠊዷፎ 10࠾ࡼࡧ 11᪥ࡢࢧࣜࢻ࣐࢖ࢻ⬇ࡢ⬇
඲యࡢⓎ⏕ᣦᶆࡣᑐ↷⬇࡟ẚ࡭࡚పୗࡋࡓࡀࠊࢧࣜࢻ࣐࢖ࢻ⬇࡟࠾ࡅࡿ⫥ⱆ≉␗ⓗ࡞ᡂ㛗ᢚไࡣ
᳨ฟ࡛ࡁ࡞࠿ࡗࡓ(Fig. 3-1-4ࠊ6࠾ࡼࡧ 8)ࠋLeeࡽࡢᐇ㦂࡟࠾ࡅࡿᇵ㣴ᾮࡢࢧࣜࢻ࣐࢖ࢻ⃰ᗘࡣ 117 
ȝM (30.2 ȝg/mL)࡛࠶ࡾࠊ࢘ࢧࢠ࡟࠾࠸࡚ദወᙧᛶࢆㄏⓎࡍࡿ 300 mg/kgࡢࢧࣜࢻ࣐࢖ࢻࢆዷፎ 9
᪥࡟ᢞ୚ࡋࡓ᫬ࡢẕື≀⾑₢୰ࡢࢧࣜࢻ࣐࢖ࢻࡢ Cmaxࡣ 17.7 ȝg/mL࡛࠶ࡗࡓ(Table 2-2-11)ࠋᚑ
ࡗ࡚ࠊLeeࡽࡢ in vitroᐇ㦂࡛⫥ⱆࡢ㢧ⴭ࡞ᡂ㛗ᢚไࡀࡳࡽࢀࡓ⌮⏤ࡣࠊࢧࣜࢻ࣐࢖ࢻࡢ᭚㟢㔞ࡀ
㧗࠿ࡗࡓࡇ࡜࡟㉳ᅉࡍࡿ࡜⪃࠼ࡽࢀࡓᡃࠋ ࠎࡢᐇ㦂࡛ࡣࠊዷፎ 9࠾ࡼࡧ 10᪥࡟ࢧࣜࢻ࣐࢖ࢻࢆᢞ






࡛ࡣࢧࣜࢻ࣐࢖ࢻ⬇ࡢ⫥ⱆ࡟ࡇࡢࡼ࠺࡞ᙧែᏛⓗኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ(Fig. 3-1-4 I-Jࠊ6 G-H࠾ࡼ
ࡧ 8 G-H)ࠋᡃࠎࡢᐇ㦂᮲௳(300 mg/kgࡢዷፎ 9࠾ࡼࡧ 10᪥ᢞ୚)࡛ࡣࠊᅄ⫥ወᙧ(␗ᖖᅇ㌿ᡭ)ࡀࢧ
ࣜࢻ࣐࢖ࢻࢆᢞ୚ࡋࡓẕື≀ࡼࡾᚓࡽࢀࡓ 34⫾ඣ୰ 14౛࡟ㄏⓎࡉࢀࡓࡢ࡛ (Table 2-2-4)ࠊ㐺ษ
࡞᮲௳࡜⪃࠼ࡽࢀࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊHansenࡽ࡜ᡃࠎࡢᐇ㦂ࢹࢨ࢖ࣥࡢ㛫࡟ࡣࠊᢞ୚ᮇ㛫(ዷፎ 8






Hansenࡽࡣ 400 mg/kgࡢࢧࣜࢻ࣐࢖ࢻࢆዷፎ 8࠾ࡼࡧ 9᪥࡟ᢞ୚ࡋࡓ NZW࢘ࢧࢠࡢ⬇࡟࠾࠸
࡚ࠊ⫥ⱆ࡛ࡢ Fgf8ࡀࠊᮏ᮶࡛࠶ࢀࡤⓎ⌧ࡋ࡚࠸ࡿࡣࡎࡢዷፎ 10᪥࡟᳨ฟࡉࢀࡎࠊዷፎ 12᪥࡟ࡣ
AER࡛Ⓨ⌧ࡀపୗࡍࡿࡇ࡜ࢆሗ࿌ࡋࡓ(Hansenࡽ 2002ᖺ)ࠋ୍᪉࡛ࠊᡃࠎࡣ⫥ⱆ࡛ࡢ Fgf8Ⓨ⌧ࡀ








ࡿࢧࣜࢻ࣐࢖ࢻࡢ⾑୰⃰ᗘ(ዷፎ 9᪥ᢞ୚᫬ࡢ Cmax㸸17.7 ȝg/mL)࡜㭜༸ࡢ᭚㟢⃰ᗘ(༸㔜㔞ᙜࡓࡾ
750 ȝg/kg)ࡣ┤᥋ⓗ࡟ࡣẚ㍑࡛ࡁ࡞࠸ࡀࠊࢮࣈࣛࣇ࢕ࢵࢩࣗࡢᐇ㦂࡟࠾ࡅࡿᇵ㣴ᾮࡢࢧࣜࢻ࣐࢖ࢻ













ࡢⓎ⌧ࡢኚ໬࡟ࡘ࠸࡚ࡣ᳨ฟ࡛ࡁ࡞࠿ࡗࡓ(Table 3-1-3)ࠋ஦ᐇࠊዷፎ 9࠾ࡼࡧ 10᪥࡟ࢧࣜࢻ࣐࢖
ࢻࢆᢞ୚ࡋࡓẕື≀࠿ࡽᚓࡽࢀࡓ⫾ඣ࡟ࡣᶨ㦵ࡢḞᦆ࠾ࡼࡧ▷ᑠࡀㄏⓎࡉࢀࡓࡀ(Table 2-2-8ࠊࡑ
ࢀࡒࢀ 34 ⬇୰ 6 ࠾ࡼࡧ 9 ౛)ࠊ⬯㦵ࡢḞᦆ࠾ࡼࡧ▷ᑠࡣㄏⓎࡉࢀ࡞࠿ࡗࡓࠋࡇࡢࡇ࡜ࡣࠊ௒ᅇࡢ
ᐇ㦂࡛ Hoxa11ࡢⓎ⌧ࡢኚ໬ࡀࠊ๓⫥ⱆࡢࡳ࡟ࡳࡽࢀࡓࡇ࡜࡜ྜ⮴ࡋ࡚࠸ࡿࠋ 
cereblon⺮ⓑ㉁ࡣࢧࣜࢻ࣐࢖ࢻࡢദወᙧᛶ࡟㛵㐃ࡍࡿࣘࣅ࢟ࢳࣥ E3࣮ࣜ࢞ࢮࡢᵓᡂせ⣲࡜ࡋ࡚
▱ࡽࢀ࡚࠸ࡿ(Ito ࡽ 2010 ᖺ)ࡀࠊcereblon ࡜ Hoxa11 ࡢ㛵㐃ᛶࢆ♧ࡋࡓሗ࿌ࡣ࡞࠸ࠋᡃࠎࡢᐇ㦂࡛
ࡣࠊࢧࣜࢻ࣐࢖ࢻࡀ Kbl:JW࢘ࢧࢠ⬇࡟ᅄ⫥ወᙧࢆㄏⓎࡍࡿᢞ୚ᮇ㛫ࡣዷፎ 9ཬࡧ 10᪥࡛࠶ࡾࠊ
ࢧࣜࢻ࣐࢖ࢻ࡟≉ᚩⓗ࡞ Hoxa11Ⓨ⌧ࡢኚ໬ࡣዷፎ 12᪥࡟ࡳࡽࢀࡿࠋᚑࡗ࡚ࠊࢧࣜࢻ࣐࢖ࢻᢞ୚
࡜ Hoxa11Ⓨ⌧ࡢኚ໬࡟࠿࡞ࡾࡢ᫬㛫ᕪࡀ࠶ࡿࡇ࡜࠿ࡽࠊHoxa11ࡀ cereblonࢆྵࡴ E3ࣘࣅ࢟ࢳࣥ
࣮ࣜ࢞ࢮࡢ┤᥋ⓗ࡞ᶆⓗ࡛ࡣ࡞ࡃࠊcereblon⺮ⓑ㉁࡬ࡢࢧࣜࢻ࣐࢖ࢻࡢ⤖ྜ࠿ࡽ Hoxa11ࡢⓎ⌧ኚ
ືࡲ࡛ࡢ㛫࡟ఱࡽ࠿ࡢ㑇ఏᏊⓎ⌧࢝ࢫࢣ࣮ࢻࡀᏑᅾࡍࡿ࡜⪃࠼ࡽࢀࡓࠋࡉࡽ࡟ࠊࢧࣜࢻ࣐࢖ࢻ࡟
ࡼࡾ⏕ࡌࡓάᛶ㓟⣲✀ࢆ୙άᛶ໬ࡍࡿ a-phenyl-N-tertbutylnitrone ࡢᢞ୚࡟ࡼࡾࠊDNA ࡢ㓟໬࡜ᅄ



































Kbl:JW ࢘ࢧࢠࢆ⏝࠸࡚ࠊ⫥ᙧᡂ࡟㔜せ࡞ാࡁࢆࡶࡘ 3 ✀㢮ࡢ㑇ఏᏊ㸦Fgf8ࠊBmp4ࠊHoxa11㸧
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➨ 4❶ せ⣙࠾ࡼࡧ⥲ྜ⪃ᐹ 
 
ᮏ◊✲࡛ࡣࠊ20 ᖺ௨ୖ࡟ࢃࡓࡗ࡚⵳✚ࡉࢀࡓ Kbl:JW ࢘ࢧࢠࢆ⏝࠸ࡓ⬇࣭⫾ඣⓎ⏕ẘᛶヨ㦂ࡢ
㝜ᛶᑐ↷⩌࠿ࡽᚓࡽࢀࡓ⫼ᬒࢹ࣮ࢱࢆ㐳ཬⓗ࡟ゎᯒࡋࠊࢧࣜࢻ࣐࢖ࢻࡀㄏⓎࡍࡿወᙧ࣭ኚ␗࡟ᑐ






࣭Kbl:JW࢘ࢧࢠࡢ⫼ᬒࢹ࣮ࢱ࡞ࡽࡧ࡟ࢧࣜࢻ࣐࢖ࢻㄏⓎ⫾ඣወᙧࡢゎᯒ㸦➨ 2❶ 2-1㸧 
ᡃࠎࡢ◊✲ᡤ࡛ 20ᖺ௨ୖ(1990-2010ᖺ)࡟ࢃࡓࡗ࡚ Kbl:JW࢘ࢧࢠࢆ⏝࠸࡚ᐇ᪋ࡉࢀࡓ⬇࣭⫾ඣ











࣭Kbl:JW࡜ Kbl:NZW㛫ࡢ㐪࠸࡜ඹ㏻ᛶ㸦➨ 2❶ 2-2㸧 
Kbl:JW ࠾ࡼࡧ Kbl:NZW ࢘ࢧࢠࢆ౑⏝ࡋ࡚ࠊࢧࣜࢻ࣐࢖ࢻࢆ⫾ඣࡢ୺せ࡞ჾᐁᙧᡂᮇ࡛࠶ࡿዷ
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ፎ 7-15᪥࡟ᢞ୚ࡋࡓ EFDヨ㦂࡞ࡽࡧ࡟ࢧࣜࢻ࣐࢖ࢻࡢᢞ୚ᮇ㛫ࢆዷፎ 7-8᪥ࠊ9-10᪥࠾ࡼࡧ 11-12
᪥࡟ศ๭ࡋࠊ✀ࠎࡢወᙧ࡟ᑐࡍࡿឤཷᮇࢆ᳨ウࡋࡓ SP ヨ㦂ࢆᐇ᪋ࡋࠊ⣔⤫ᕪࢆ᳨ウࡋࡓࠋEFD
ヨ㦂࡛ࡣ୧⣔⤫࡜ࡶ╔ᗋᚋṚஸ⋡ࡀ㧗ࡃ࡞ࡾࠊ⏕Ꮡඣᩘࡀపࡃ࡞ࡗࡓࠋࡇࡢኚ໬ࡣ SPヨ㦂࡛ࡣዷ












࣭Kbl:JW࢘ࢧࢠ⬇ࡢ⫥ⱆ࡟࠾ࡅࡿ Fgf8ࠊBm4࠾ࡼࡧ Hoxa11ࡢⓎ⌧࡬ࡢࢧࣜࢻ࣐࢖ࢻࡢᙳ㡪 
㸦➨ 3❶㸧 
ࢧࣜࢻ࣐࢖ࢻࢆዷፎ 9࠾ࡼࡧ 10᪥┠࡟ࡑࢀࡒࢀ 1᪥ 1ᅇᢞ୚ࡋࠊᑐ↷⬇࠾ࡼࡧࢧࣜࢻ࣐࢖ࢻ⬇
ࡢ⫥ⱆ࡟࠾ࡅࡿ Fgf8ࠊBmp4࠾ࡼࡧ Hoxa11ࡢ mRNAࡢⓎ⌧ࢆ WISHἲ᳨࡛ウࡋࡓࠋࡇࢀࡽࡢ㑇
ఏᏊࡣ࠸ࡎࢀࡶ⫥ᙧᡂ࡟㔜せ࡞ാࡁࢆ᭷ࡋ࡚࠸ࡿࠋ 




























Kbl:JW ࠾ࡼࡧ Kbl:NZW ࡢ⫼ᬒࢹ࣮ࢱࢆࡲ࡜ࡵࡓሗ࿌ࡣ࠸ࡃࡘ࠿Ꮡᅾࡍࡿࡀ(Morita ࡽ 1987 ᖺࠊ
Ema ࡽ 2012 ᖺ)ࠊ࠸ࡎࢀࡶከᩘࡢ᪋タࡢ㝜ᛶᑐ↷⩌ࢹ࣮ࢱࢆࡲ࡜ࡵࡓࡶࡢ࡛࠶ࡿࠋᮏ◊✲ࡢࡼ࠺
࡟ྠ୍◊✲᪋タ࡛㛗ᮇ࡟ࢃࡓࡗ࡚ㄪᰝࡉࢀࡓ Kbl:JW ࡢ⫼ᬒࢹ࣮ࢱࡣ࡞࠸ࠋ་⸆ရ㛤Ⓨ࡟࠾࠸࡚
⬇࣭⫾ඣⓎ⏕ẘᛶヨ㦂࡛ほᐹࡉࢀࡓወᙧࡢᡤぢྡࡣࠊ୍⯡ⓗ࡟ࡣඛኳ␗ᖖ⏝ㄒ㞟(᪥ᮏඛኳ␗ᖖᏛ





Kbl:JW ࡜ Kbl:NZW ࢘ࢧࢠ⫾ඣࡢࢧࣜࢻ࣐࢖ࢻ࡟ᑐࡍࡿឤཷᛶࡢẚ㍑᳨ウ⤖ᯝ࠿ࡽࠊ་⸆ရࡢ
ẘᛶホ౯࡟౑⏝ࡍࡿ࡜࠸࠺ほⅬ࡛ࡣᕪࡀ࡞ࡃࠊ୧⣔⤫࡜ࡶࢧࣜࢻ࣐࢖ࢻࡢദወᙧᛶࢆホ౯ࡍࡿ⣔
⤫࡜ࡋ࡚᭷⏝࡛࠶ࡿ࡜⪃࠼ࡽࢀࡓࡀࠊ୍㒊ࡢᡤぢ࡟ࡣ⣔⤫ᕪࡀㄆࡵࡽࢀࡓࠋ≉࡟๓⫥ࡢወᙧⓎ⏕
㢖ᗘ࡟ࡘ࠸࡚ࡣ Kbl:JWࡢ࡯࠺ࡀ Kbl:NZWࡼࡾࡶ㧗ࡃࠊዷፎ 9-10᪥ᢞ୚᫬࡟ࡣࠊ≉࡟኱ࡁ࡞ᕪࡀ



















Ema M, Aoyama H, Arima A et al. 2012. Historical control data on prenatal developmental toxicity studies 
in rabbits. Congenit Anom (Kyoto). 52:155-61. 
 
Horimoto M, Ariyuki F, Daidohji S et al. 1998. Terminology of developmental abnormalities in common 
laboratory mammals (Japanese Version 1). Congenit Anom (Kyoto) 38: 153-237. (In Japanese) 
 
Morita H, Ariyuki F, Inomata N et al. 1987. Spontaneous malformations in laboratory animals: frequency 
of external, internal and skeletal malformations in rats, rabbits and mice. Congenit Anom (Kyoto). 
27:147–206. 
 
᪥ᮏඛኳ␗ᖖᏛ఍. 1991. ඛኳ␗ᖖ⏝ㄒ㞟. ᮾி, ᪥ᮏ: 㔠ཎฟ∧ᰴᘧ఍♫ 
 107 
 
ㅰ㎡ 
 
㛗ᮇ㛫࡟ࢃࡓࡗ࡚࢘ࢧࢠ⬇࣭⫾ඣⓎ⏕ẘᛶヨ㦂ࡢࢹ࣮ࢱࢆྲྀᚓࡋࠊࡲࡓࠊࢧࣜࢻ࣐࢖ࢻࢆ⏝࠸
ࡓᐇ㦂ࡢ⿵ຓࢆࡋ࡚࠸ࡓࡔ࠸ࡓࠊṊ⏣⸆ရᕤᴗᰴᘧ఍♫⸆๣Ᏻ඲ᛶ◊✲ᡤ⏕Ṫẘᛶࢢ࣮ࣝࣉᅾ⡠
⪅ࡢ᪉ࠎࠊྠࢢ࣮ࣝࣉ୍࡛⥴࡟ࢧࣜࢻ࣐࢖ࢻࢆ⏝࠸ࡓᐇ㦂ࢆᡭఏࡗ࡚࠸ࡓࡔ࠸ࡓᇛሯᗣẎࡉࢇࠊ
ᒣෆಇ᫂ࡉࢇࠊᒣୗ㍤ⰾࡉࢇࠊ࢘ࢧࢠẕື≀ࡢ⾑₢୰⃰ᗘࢆ ᐃࡋ࡚࠸ࡓࡔ࠸ࡓ⢖㎷ၨᩥࡉࢇࠊ
ࢧࣜࢻ࣐࢖ࢻࡢᢞ୚ᾮࢆㄪ〇ࡋ࡚࠸ࡓࡔ࠸ࡓᯘᩄᏊࡉࢇ࡟ឤㅰ⏦ࡋୖࡆࡲࡍࠋ 
WISH ἲࡢᐇ᪋࡟㝿ࡋࠊᢏ⾡ⓗ࡞ᣦᑟࡸ࢔ࢻࣂ࢖ࢫࢆ࠸ࡓࡔ࠸ࡓᶓ὾⸆⛉኱Ꮫ ᕝᔱⰾᯞඛ⏕ࠊ
ᰴᘧ఍♫࢔࣡ࢪ࢙ࢽࢵࢡ ⏣୰ோኵᵝࠊᗈᓥ኱Ꮫ⥲ྜ⛉Ꮫ㒊 Ἑཎ᫂ඛ⏕ࠊ⫥ᙧᡂ㑇ఏᏊ࡟ࡘ࠸࡚
ࡈᩍᤵ࠸ࡓࡔ࠸ࡓᮾ໭኱Ꮫ ⏣ᮧᏹ἞ඛ⏕࡟῝ࡃឤㅰ⏦ࡋୖࡆࡲࡍࠋ 
ᮏ◊✲ࢆࡲ࡜ࡵࠊⓎ⾲ࡍࡿ࡟࠶ࡓࡾࠊࡁࡵ⣽࠿࠸ࡈᣦᑟ࡜ࡈ⃭ບࢆ࠸ࡓࡔࡁࡲࡋࡓṊ⏣⸆ရᕤ
ᴗᰴᘧ఍♫⸆๣Ᏻ඲ᛶ◊✲ᡤࡢబ⸨ᜨ୍ᮁࡉࢇࠊᯇᮏΎࡉࢇࠊᗈᓥ኱Ꮫ⥲ྜ⛉Ꮫ㒊 Ἑཎ᫂ඛ⏕࡟
ᚰࡼࡾឤㅰ⏦ࡋୖࡆࡲࡍࠋ 
᭱ᚋ࡟ࠊᐇ㦂ࡸㄽᩥసᡂ࡟࠶ࡓࡾࠊᚰ㌟୧㠃ࢆᖖ࡟ࢧ࣏࣮ࢺࡋ࡚ࡃࢀࡓᐙ᪘࡟ឤㅰࡋࡲࡍࠋ 
